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(57) Abstract: A variant nucleoside-5 '-phosphate produc- 
ing enzyme having an elevated nucleoside-5 '-phosphate 
productivity of an enzyme having a transphosphorylation 
activity and/or phosphatase activity. By identifying vari- 
ations on the basis of X-ray structural analysis of known 
enzyme crystals, it is found out that the above enzyme 
has a structure wherein, in the nucleoside-5* -phosphate 
producing enzyme, a Lys residue, two Arg residues and 
two His residues are present, the C Of distances among 
these residues fall within a specific range, and there is a 
space allowing the attachment of nucleoside around these 
residues. 
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>^«{Z, 7Otl077Z>»nij^ S( ^ 7 2#|0yiji/>W 

7xj*?*>mmmz^ i3 3ii0^i/t->si#'j^>sn:, i3 4# 

^^->^«(c i 5 i ti0>f v i/>as#-fe y >^S(c^n^tis^f 

(c) 6 lSgCD^^v^^;^^^}^ 63S|©77r>i 

6 4#@©y;u^ ^ >^a^* s 7'5^>a^(3s 671 
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SU^T'^'^^i'&gUSKs 1 3 3 b^->^S* s U ^>^St3, 1 

gS^tf^y ^>>^»n, l 5 isi©-f vn^f y >^S{c^ti^ix 

(d) 6 1 SSCDD >f ^ >8&K. 63Si077->l 

TX^^^^SH, 1 3 3 S@©7 Ut->W U i?>8SC N 1 34i 
B<D^;i/* 5. ^Masr^^^^ffiH, 1 4 9#g©* l^^>^»# 
> 1 5 1 ilC-fVD'fi/^gSist y >^»(i^tL^tigife-r 

(e) 6 lSlOD'f^Vgltf^^^^Sac, 63SI©77->g 
S^^^^^SSC, 6 4Sl0^1/^^>iM)!) s 77->il(:, 671 

EOT x^7*>m&&Txs^7 3? yw.v%mz, 6 9si©^»j >m,&&7^ - 
1 3 3 Ha©* u*^>as# y ^>^»(3s 1 34t@©y;^^ >i??§»# 

7X^?$ 1 >m&,mZs 1 4 9S@CD^ >?£S#--te U >^StC N 151f 

(17) y vKaste^tsttstJf/xtt^^^r ^— B?stts*-r*»5ii, 

7^im iiiio, i^^tSu i:{:<kt) N 7 K - 5 ' -y 

>^^^fg* s [pl±Lfe^MM^m^^^-r?)Ci:^^mi:f ^^^^^ * u**> 

h-5' - y >M£.mmm<Dm&i3&o 
(is) i>>i'jk7'/7 y 7 t tr-wffi&mm&i&m 
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(20) A£Hm©£FiSS¥P 6 3 2 2 SttS> i^i'Jt7 • /7^i4 
3fe Wt * * ^ 7 * - « © ^ £ o 

(21) **£lil&<Z>£iaS¥P 2.2.2 i£W"T^ aiS/x U t7 • 75? >y ^ J- 

7 7^-t'G74D/I 153 T&mWLWM<£>t£$ko 

(22) = £S3&©£Hi¥P 3 i 2 1 x^>x«Jt7'^7<^ift 

tfii^'J (SfS^flBttT^D^) ©*SHo 

(23) ( 1 ) ~ ( 1 6 ) ©V»-riX}b*©#3RS3— h*-r^il'£^o 
( 2 4 ) ( 2 3 ) tCH3®©itte^£<at?*lglx.D N Ao 

( 2 5 ) ( 2 3 ) ©itte^Xfct (2 4) ©^*DNA#a*A$;h,fcm£ ! ft. 

(26) (i)~(i6) ©v^fn*©ii, e b < tt^ns^tf-r 

(2 7) iaifie&X, gb<(i^MMtS»m Xl± (2 5) ©M£^£> 
pH3. 0~5. 5 ©^"Ft? * utfj/ 'J >K#-£ffcK:f£flI 3 

tZ&Wlh-rZ (26) ©£&<> 

^WgHHtiU EB-AP©3&^J3fi££»K, ^^Ut^h't©^!!^^!/ 

-fibs *$BW©g£M2 * l/*^ K- 5 ' - 'J >»£j£#3li£B\ G7 4D/ 
115 3 TtlEB-AP, G72D/I151 T^iMM-AP, &T>\ 10 

hit, *mw%^&$)^mw-?z> 0 
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* ft t z ft S «fc 5 iS M (ft § x £ f 3 c i: # & S T- & -5 o 

G74D/I153 T^SIE B-APCoUt(t 2 >r 7" ^ J HI B SI {3 
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fcttifflEB-AP, 1-&fr^£j&«<fc{C*g-&bfcgL Z # \s**> h- 5* - 
U >^££&£ft£o E B - F^^«^$^*©T-x ^ jg£ 

6, 7 K|«£^Lfco 

(4) u > \^=l — 9 — 9^ ? 4 v (CG) S^4»P^^^^-n^© 

*i£MSItt (r^'J*) CD QUANTA, INSIGHT I Komta 7* D 9 =y A £ *Jffl + & „ 

^Jx.{iEB- APtiis S e r 7 2 1*2*1/;*-$' F©JS»i:*t>3&<ffi2f£fll 
WJl£*i£*:#K Phe, Tyr. T r p ^©S&fiiBfcTkttfflSftffl&tf 
K-Tzmmtm-Z, Val, He, L e u^OB&ttBfc^tefflSftffl&tfCH/ 

TrfflSf^ffls. giu, a s p^©a^(i#«ffis<tfflsti f 7j<^^^-^ii^'rs 

L e u .1 6 > Ser71, S e r 7 3 , Glul04^Phe, Tyr, Tr 
0 3^Th r 1 5 3 * «k *> g«©S;fcttgUI£S&-r £ £ £. iZ X *> . * * i/^->> 
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5£<l3#fiU m&nft&lZ.M&tiX^&T h r 1 5 1 £S e r , Ala, Gl 

y hu^tL'b^tamm^'DtiT ^ j mmmzmm-ttiu. m&mm^z^m^ 

ct D Vfz^ >y Xt — is 3 >%mnz><Z>X*&*UiPbnft2tiZ>o Le 
u 1 4 Ott N Ser72*^10 A W±8tftT t> 6 Kfo^mfcT ± u 7 <D± 

i^^H^Phe, iEtt^ttSLys, lii^ttSGlu, £ 

±ia©£fl&, ^J^«G74D/I 153 TOTEB-APl:^lt#At 
£o b*l> «AO?ttJ:t5^MSi$ii. G74D/I 153 TtiiEB 
- AP (cRg^nS *)©T'{i^V^ 0 0iJ;Lt£, 10i«IMISEB-APi:tSS 

iHJM 1 0 Vfzo 

(6) tSiEB-AP^^-HtSIfi^^ttfT-^X^ H&f^^t-^o 
tISEB-APSD- F-tZmfc^l*. g4SEB-AP$3- K-r^jt^T 

(Escherichia coli) JM109(3#AUs tif EB-AP^4I$t5o ^HM 

eb - APo-f y ->y\zM^- zmm&ammiztjizKmm, rvj ;->>s5' 
%z.t>tiz>o t^o y >^#eb- AP^&jfou y *>#igtf&u y>^ 

g#E B- AP £tt^*Sl^Ufc0©S/fo*lia##ff£J$£*l£^ 
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^Xr)l/1£&%Bmis. >7 H- 5 ' - U >^#E B - AP*e> 

m$ix&z.h\ztiLZ> 0 n kcd.e b - ap izft-t %mm&&±mirtn£, 

(W096/37603#hb) fSot^i<, ^© 

HJS^J 1 1 KBMfflS* Lfeo 

(7) Kmi^fiTU, fro U >»S*H£iStttf±# LfcME B - AP 
ate^&^tr S ^2|ALtxi/iiJt7' U U JM 1 0 9 £J3^Ts -f 

5' ->r y is>m&$Lmir2>mm&ft5 0 3 o°ct-4 5H5p^g*&£fT 

HJ:ot$^;7^bti/ Ktc*tf3«*ntt#|q|±U 4ilf01l<&otti 
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<d t x j m m & & m h ^ t> <* n tz $t m & & m w & ■? % m & m % t* & a » 

oS^^-^^^oiit-^iili, * * l/*^ K- 5 ' - >J >H©4I(:|iJfflt 
^*7>>>tW5o rSttgB&fci, rS£fe(i£^&T^$?£|^£WL, fro, 
*ft£>#M&£(SlftM§I^IEfi£*iT ^& < T{i&£&^ 0 EB-API: 
fc^Tfci^ Lys 1 15, Arg 1 2 2 , His 1 5 0 , Arg 1 8 3 , His 1 8 9 

#RTii&T&3o *^B§(C*3^T{i N G7 4D/I 15 3TSif, fijtB 

^P^Z^D 3 o©E B - A? &mmm LfcCDT's ^il^n©ijg{: 

i Avm&W^z *M!EMJ;t) l Absent (^i s rm.) iz±, 

EB-APOiMi-eSSMM-APC^^t, rS^?!^© iT^T 
<Z>Jl^PiCSEf§l#> E B- AP<DsLi£mmfrt>M%.Lfz&mizj$£ £ otl^C i: 

■pmrnzntzz. tzmmm 8 uto ^ms^j-et*. s£^t-»&<, G7 2 
d/i 15 iTtM©^j$^ifc^, m^mmcDm^mt^mmtrs istsestfc 

<DtLfcM&tZ*gtj:M\,^&tji^£3* £ bfi&e z_(Dmffllt, EB-APOIS4S 

tG74D/i 153 T£mm0f£&&i&<Dmmifim*toizmb"eib&ziiiz.& 
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G74D/I153T 

&mm 


T±u>7 


TEH 


±M 


Lysll5 


Argl22 


11. 6A 


11. 6A 


11. 4A 


10. 4A 


12. 6A 




Hisl50 


12. 4A 


12. 3A 


12. 8A 


11. 3A 


13. 8A 




Argl83 


16. 4A 


16. 3A 


15. 5A 


14. 5A 


17. 4A 




Hisl89 


12. 6A 


12. 1A 


11. 7A 


10. 7A 


13. 6A 


Argl22 


Hisl50 


13. 2A 


13. 6A 


14. 2A 


12. 2A 


15. 2A 




Argl83 


10. 4A 


10. 5A 


10. 8A 


9.4A 


11. 8A 




Hisl89 


5.6A 


5.5A 


5.7A 


4.5A 


6.7A 


Hisl50 


Argl83 


8.4A 


8.8A 


7.7A 


6.7A 


9.8A 




Hisl89 


9.8A 


10. OA 


10. OA 


8.8A 


11. OA 


Argl83 


Hisl89 


5.5A 


5.8A 


5.7A 


4.5A 


6.8A 



3) : igftf LfcJK^&W&iF-f 0 1 0 —EI 4 5 Sffi^t, 3>ti-^77^ 
(CG) ±-C^T-££o } o Leul 6, Ser7 2, Glu 1 0 4 , 

Hisl 8 904^SC<):oTitn5^^-^ £ UtM^?iSo rS4£gfl&£* 

*&m(D£mm* K - 5 ' - U >K£^#*t*N Lys 1 1 5 , Argl 2 

2 , Hisl 5 0 , Argl 8 3 , Hisl 8 9 <D 5 m&<D C a ffi£NI #0 1 C^flSffl 

SCiltaoTiSC^^tlSiOt-feS^ BUH3 5 SSf* attC * * 1/ * K 

7*--fe?&, itut3 5a*©C aHaiEgt&E 1 iZjjk-rffimftfc&ZZtftt&S. LV^o 
# SB BUB:* Ser7 2 Oftfe©^ ^ y^^CDg^, »H<liPhe, Ty 
Ts Trp, Vals Leus Glu> Asp. G 1 n> Met, Thr> Ar 
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g, L y s (D\,^?tlfr — ~z>(D7 \ J Wl^OW^, ^IlfellSE B — A P , M 
Id, ^tiizm^X, * 5 ls*i/ H - 5' - >J >^£jg|£&|Dj±;*-*i--5 CI b&m.iz 
^g^fiit^5G7 4 D i: I 15 3 T © 2 ^£]fi& U fctiME B - A P (Wl&l, 
3mMWWk$tmmEB-AP htzm SSttt*. H£x Ser72*^10A 
(£§«-*§• : 1 6, 70-71, 73-76. 100, 10 2- 
1 0 4, 106-108, 115, 148-154, 1 8 3 ) 

ZMLtz^mmE b- ap zmek-rz* A»e<j£ tarsus 

Lfcil^.fr&^-r, S^WlCjoV^Tfi^^^CfcEB — APill^UIi^ 

*3§0jm, ±i3©t j mn&i*fta>£m&z<ats£.mmE b- ap fc^r- ^ 
^fe, e b - ap tm tmm? ? x u -izm-tz®,<Dm&*x7 t $—*z\z& 

■i (Providencia stuartii) ^<D7u M^y i/TMffl&Ms x-yj-unVV — MM 
®, i/ • 7"? -i Z2 — ^ (Klebsiella planticola) #CD ^ U 

i£RB£>&^o ^Jxfcf, E B - AP©Ser7 2 ii, MM- A P &Ala7 0 

ib?u©*bibH4#2 o %a^j^jbT-sn«^ ^ j mmmm±<DT? j y * > v (s e 

quence Alignment) , 2 0 %m& UTT* fcftfcf 3 ^tg^ i: 7 ^ J RiJBlCD T ^ 
4>*>Y (Threading) \Z £ *) m W T £ o itu^fctBLASTII, &#&INSIGHT 11^ 

BLAST£ffl^fc, EB-APh, x>rD/^^- • 7xo/f^7 (Enterobac 
ter aerogenes) fi3fc£?£MRt£:* ^ 7 7 $ — -fc? (B41EA-AP) ©T^y 
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MEaiT^-f >^ > h £Hli0!12 OC^lfe (El 9#ds) 0 ft N EB-AP, M 
M-AP, Vfr** 7 • ^7 * A ij •> A, If -r^^erJ-* • tt'j7i*814*7 
7 7#— -fc? CD 7 ^ y ggiB^J i:©T^>f>^>h{±s ^2£^Lfc£::}3!5T&3o 
EB-AP> MM-AP, i*;^*^ • ^ 7 -r A »J A, f^f^E^t^ • ^ hT »J 
* &5&m&*X 7 7^-t\ &t>*E A- AP $3- h*f ZMB?RVFZfte>(DB 

mv>7 k sMum*, mvm^ 1 ~ 1 o \zm? 0 zn^(omn<Do-ib, ea 

-AP(ilO^SIMIST^t), ft&J»£MT-&5o Sfc, EA-AP{i>> 

T • ^ ^o- -f (GenBank accession X64820) J&VFP U -J*/*-*? ■ 7"? l/^r 

-i^i — 7 (GenBank accession E16588) S^CDggti^x 7 t 9 — M CD T I. S &gg 

£.$ti, *<Dikis>fi-)l^7?- K^S^tit^i^ >^^HlC7*D-fe^^n^ 
BLAST (i N FTP£{£oT, ncbi .nlm.nih.gov £ D /blast/executabletc t" -5 
g|fi= S IC o l> T & http : //genome . nhgri . nih . gov/blastal 1 /blast i nstal 1 IC 

t) M$L£t\,Z> ; T — 7s1$1fr\^1$^ ^Wt^i, £/foj£^CD|pJ±. MigpHcD^? 
K ^3c££fe©rq)±, ^tiJ: or So IlpH0i/7Mi, ?§f£S§ 

»CDp K£^;L a Z t-zmm-Z g £ (Protein Engng., 11, 383-388 (1998)) 0 t& 

2/>«£'sCDBSI(Protein Engng., 6, 85-91 (1993)), ^ S nftU&QW. 
Z ^(Biochemistry, 32, 6171-6178 (1993))3£K<J: & jSf$RJt£T*& £<, 

-rz&m&mtf e>tts (^p2pio-2oi48i-^#M) 0 fSu #-cd^h#, 7^1^ 



WO 01/18184 ' PCT/JP00/05973 

17 

- u >m&mm(Dm±£. u&%7£&vfa±m, m^wm^m-tm 

0!l*.«. EB-AP©Ser7 2, XfiSer 7 2 K*B ^ ? 3 T X S m%,&ti> b 1 0 

T ^ y H^Sfc L/T ti> 0"J;L$iE B- APtlis LeuHOAs, EA-APt 
iiLeul38 ^If^S. 

£<Dg|*nt££^b£H±S©l3&*$jT-;&£o 9 - 3 7 7 8 5 Ki3®£ftT 

tz<Dtmm<Dl5&izx. 'J >^*^;Wb^$^©££fttt£m*£-£3^M£i£ 

@2(is E B - ap©7 5; y ^iBfiJ^s ^e;i/#*-7 • ^;i/#-> -t^i/^E*^ . 
^yWA'j-^A, -tf-Y^e^E^-^-^t u^ft*M*x7 7 * — -fe?©r 5: y 

El 3 {is E B — A P fx.Jfcstp?B\ifcT j~ u ^ ^^©^i^^f ^©IS H B B i 
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fiS*t3>Ka-^-^77^ (CG) OflT'ifcSo 

0 4(i, EB-AP©6iM?©IS B B BiIS^tCG©?l-?:S2.o 
05(is E B — A P © it ^ J. - y h <D&&m&&m-r C GOfST & 3 o 

So 

7*— -b* (54IEA-AP) <DT X J mMni"? 4 > h £:7*d^ ABLAS 

ilOtt, E B - APOiilC^m^r-^ (1) &^?m~(:$>Z>o 

mi ltt. E B- AP©^llOSS^r-^ (2) £ t~ H) "C & £ o 

01 2li, EB-AP0ii©^i?f-^ (3) ^^tit^So 
01 3li, EB-APOllO^i^r-!? (4) $^tit^5. 
@14li, E B- APcDffimofam^y"-* (5) S^-TiaT'&So 
g|15Ji, EB-APCijlC^^T-^ (6) S^tit^So 
Ell6Ji, E B- A-pvmmvm^T-? (7) Sr^TElT*^ 5, 
017&, E B- APCDjgjgCDSfSH^-* (8) £ ^ -TIDT' tb 2> • 
il8li, EB-AP©M©ISg^f-^ (9) &^-TI2-?:&£o 

iai9(i. EB-AP®iii(D^f-^ (io) z^i-m-z&Zo 

02Oii N E B -APOiiB©^^?f-^ (1 1) S^tit^So 

^2 1 tt, E B- APOflHKDfgS^-* (12) ^^tit'fe^o 

EJ2 2&. E B - AWmfeCDlfe^T-* (13) 5^titfe5. 

H23ii, EB-APOttfcOlgli^-* (14) £^ f HIT & 3 o 

HI 2 4tt, E B- APOflHSOlgii^x-* (15) S^ti"C$5, 

i2 5li N E B - APvmmo&^T-* (16) £^1-HT*&&o 

EI2 6&> E B - AF(Dmm<Dl£Mk¥T-* (17) S^t@T*5. 

EI 2 7tt, EB-AP©iI©IS B B 0 fr-^ (18) £^-TEIT* & S o 
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12 8tt, E B- AP<Dffim(Dl&m¥7 : - 

02 9ii, EB-AP (Dm&onm^T- 

i3oit e b- APczmm&i&Mk^T' 

13 ltt, EB-APOii^C^i^r- 
13 2ii, EB-AP (DmmcD&m^y"- 

13 3i±, EB-AP (5i®0^ B B H ^f- 

03 4(i, E B- AP&mmofa&^y"- 
H3 5&. E B- APCD^it©^^^^- 
H3 6&, EB-AP (Dffi&CDl&^T- 
@3 7tt, E B - APCD^M©^^^^- 
03 81^ E B- APOfllSBOlgg^- 

03 9tt, EB-AP©ijg©gSfx- 
EI4 0(i, EB-AP©iM B ^f- 

04 E B-AP(Om^(D^^y : - 

14 2li, E B-APCDijgO^^^r- 
EI4 3{±, EB-AP©ij|©iSi^f- 
04 4i£ > EB-APOilO^B^^f- 
04 5it E B - APOmfeCDfe^T- 
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f o o ^ 
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JH 
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(24) 


^thtIIIT & So 
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/ o c \ 
I Z O ) 


S TJn T ^1 ^ © S o 


y 


I Z D ) 


STJnT^I^ & So 


jh 
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(27) 


it TFTrnT: $> S © 
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(29) 


£ tt; 0 7: & 3 o 
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(30) 
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(31) 


£ tin T 111 & 5 o 


>> 
9 


(32) 




9 


(33) 




9 


(3 4) 




9 


(35) 




9 


(36) 





mmm i p^sje B-APg)*&.iHb 

AP (^Jg 1 Oing/m 1 ) U >^^- h 'J ^ A© 2 0 mMi|i»^(p H 8 . 

0 )i:, 4 5 (w/v%) ®^U^^l/>^U 3— ;i/4 0 0 £^tr h D^ig^CD 
10 0 mMa®?g§|5jM-ro (#^7-10//l) , ^'Ju^-^-tf-f^aVUfc 
tin— y^*±(3i8Tig-£-U 45 (w/v^o) 0#'Jifb>^'j3-jl/4O 
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0 &$tf h V*i&M<D 10 0 mMISIS 5 0 0^1 ZMtc isfzOx.)l (well) © 

H##rttiU, 1 »H*€> 2iBH«£tt8!3£iirtEfc:*;#;* (0. 3x0. 3x1. 
2mmgl) ©A^tt^©Sg^{3fi£^Lfco ajgCDPgC (i, 5 0 (w 

/v%) ©^'J^^l/>^'; =J— ;i/4 0 0 h U^ig^CD 1 0 OraMifi 

(pH8. 0 Mc^H^Lfc 

IB)«It5tf) . i:^fc^>^>^FD»;rS4«^fc, 2) f&Msfe 

(#0 U #*CDX«|al#rgttR-AXIS IIc&fliV>T* Xf^tal^f ^— * £iRjfc I, 
*6S#tt>^*— *-&ifc5£Ufc 0 3£H#i±P 6 3 2 2 * »^5£»B\ a = b = 
124. 4 A, c = 97. 7Ak4?fe. #»»#tti:Mi2 5 0 0 0 O1t7 

Hfjjfe0>l2 G 7 4 D/I 1 5 3 TtSSEB-APCfiift 

J\>¥>? K n y r?Sl?©^^a:«S*Jffl LT*g l f|{b£fi : ofc 0 G 7 4 D/I 

1 5 3 Tf£HMim (g& 2 0 m g/m 1 ) £#tf h Zi&m<D 2 0 mMiii 
(pH8. 0)t, 38 (w/v%) <D^'Jx5 L u>yiJn-;i/4 0 O^^tf h 'J 

^*±£?STig£-U. 38 (w/v%) ©tK';^^U>^'J =J-;i/4 0 
0 S-^tr h U*JgK©2 0mMil«5 0 0 // 1 Lfc >>3i;P©±^ig^« 

ifc* J i<J»>Ta j £<fc-5C;{p.Ss-t*\ 2 0°CCT#Bbfeo 2. 3 B&£|gli*Mfftii lv 

i mmmzizm%.vimte±%£ (o. 7x0. 4x0. 2 mmm&) m 

JCj^SUfco X^^ — ^ill!l^©Pi(z{i x 5 0 (w/v%) o^ijif u>yij3 

-;i/4 0 0 s^tf h u^iio 100 mM^iiM(p h 8 . 0 )iciea§# Ufc. 
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(flOU #^©X«g[Hl#Tg|gR-AXIS IIcfcffl^T. X*&H]#T7 : -*£Jfc*U «g 
H^ft;^ Lfco £W#i±P 2.2.2k ^tfia= 13 8. 

0A> b=168. 3 A, c = 58. 2 A b. & o fco #*tffc#&{3#^« 1 5 0 
0 0 0(D6mfcft?%—o<£t!£fa%.-rz>£^ 6 4%i£&£<> 

ggflfoff]3 i^iEB-AP^t'jyT>iih(Dll^ (5fe»HBft77-ny) 

ff ^fco 54SEB-AP (»& 1 0 mg/m 1 ) S^tr 'J h >j -5 A © 2 

0mMi««(pH8. 0)£, 40 (w/v%) ©*'Jif I/>yij3-;H 0 
0, Stfl mMCt 'J :75 s h 'J AS^tf h U Xi&M<D 10 0 mMlli 

&|s|S-f o 1 5 //l) 4 0 (w/v%) ©jK'Jif U>yj3-;M 

0 0 h U Xi&m(D 1 0 0 mMiiifpH 8. 0)500jul&i»fcUfc£ 

xM:81 v ^©sa^tiSTS^Lx 2 OtCtfilfcc 2~3 Bi 

(Ci^S^WtBU. 2«ra&Ctt«£RM!6fc**<* (0. 3x0. 3x 

0. 3mm*§fg) «D£flMK©*gii£JdGgUfco Xlft^-^aijecDISlZfcJ:, 5 0 (w 
/v%) ©JlJiJif U>^y 3-;U4 0 0 S^tf h U *JM^© 1 0 0 mMMWWL 
(pH8. 0 )JC*SB£il£Ufco 

(80 »J #*©X«|Hl#f£aR-AXIS IIcSffi^Ts X££[I]#r:r-*£JK*fcU> 
H^f$;s^ bfco ^H^ttP 3,21. ^Hlia = b=8 6 . 
6 A, c= 2 0 5. 3 AJ:&of; 0 IWMtl:^?i2 5 0 0 0©1t^r ^ 
h£3o^t?£{g£1-££ s *£H©7j<#^^« 5 8%i:&5o 

ggfifcffl 4 g^EB-AP<Pft»i»IBtf 

*jv>t»x x»©afUtf <fc a ^* — y#»u fro - n s'cizmmftw 
<dxz y-->y%n^fz a mm^mmitm&cDmffiT-t&v #*r-axis iic 
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»K KzP t C 1 4©Dt-©^3^**i^&©^£^#>fco £©M£7o^ 
■5 AMLPHARE££ Oi^fblv ftfr t> ff-Jf $ tlS&ffl #> tz<> CI©te*B£ffl 
2 og©MJI^§§ii#KH g I 4 -K I © 5 * Elf IB *g £ *«) fc «, 

K 2 PtCl4, KH g I <-K I MftC&mm?'*? £MLPHARE£ffll^TfRj 

>^£f?i^s &ffl£&&u£o k 2 p t c i Aiz^^-citmnfrm.? 1 - 

ANTA£ffl^THi^U rD^AX-PLORSffi^Tflmttfcfb&fTofco N 

*©6ia, 13 5-n 6*icDgis, c*© i£t»j±m^?gg#ia$ij£*it\ 

(0 4-E16) t±. ±2 3 im&^ 2 2 2^8, 2 3 6 f!©*^, lfr^&ffi 

fcb. s^'i'i^©'; >»*£^suttt:—a-r a*>© 4:^^.5) nso 8~i. 9A^ 

7*D ^ 7 APROCHECK£fflV>T ^ * > F7>7Ds; hSf^^Ufefcu^, ^ 

->>w^©gia£© 9 3 o/o&mkw * uv>««£, 7 ui>««KHit« 

14li/EB-AP0 6iM?©^ B B H iil^^tCG?It^5. a 
I5(i, EB - AP©+J'7*J-^'> hOiSiija^^t CG?lT*$i5o a|S£#fl 
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E B - AVCDffil&O&^T — * (2 9) ^^tm^ & 

E3 9fc\ EB-APoeiB©^^^^-^ (3 0) ^^tit'*5o 

EI4 0&, E B- AP<Dffi&Q)1(gm¥7 : —* (3 1) 

H41fcJ\ E B- AFOffimcDUgm^y:-? (32) £^-rilT*&6o 

04 2(i, E B- APOffimcDtg^T-* (3 3) S^tit'SS. 

i4 3lis EB-AP0iS©S B B B ff-^ (3 4) £^-r®T-&3o 

i4 4li, EB-APOiSO^f-^ (3 5) S^tit'feSo 

124 E B - APOffimomm^T-* (36) $^t0t^5o 

4 J i/>©EB-AP!:Jtt5Kmg{i 10 0 mM^i £ d iifr &-&ffi. 

&zxi&mMkm&ffiffi?&fe^gz&zmm&&m<te^o mmz s ^om-* 

-6-it;b7i-h^>7ry^>-f^ : E;*^7i-ht^ofcEB-AP© 

y >»ifcEB- AP©$g^^^©it«lI (v>fr«3>-5. K * * 74 ) £fr 

oZtiHstco 7D^7 AttQUANTASffl^fco Jf&llllijg*, rSMft'J'ffeUM 

G74DSt;i 1 5 3TcD^i*55' - >f y >i©EB - A P K*f-f 3 
KmiliT^ftS d ^#$n e>nTV>fe©Tx 5' y is>M&G 7 4Slf I 

i53^^< fji^iizziz tmwf u 5' ->r j ->>i©tis^fe 
to *©«u 5' ->r ^ ^>^*mfi£-r-s^?i:E b - ap %mm,tzm?&js 

M\,ylZ&-Dfrt>te\,^£olZ Ufc„ d-5 Itii Lfc^T^Wdifcl,^ I 1 5 3 A s 
TC^Si:, U*-><D1MM(D 7Wl%W>=S-}l4 ; *>>© U 

2' TK^S^TK^lS^SrB^-r-So 7D^7 AGRASP£fflOT E B - AP 

©^m^T 1 >^*;i/St^£ Lfciid^ jEmffi&ftVZJ ^ S/>^Sti. E B - 
AP#^g^MS^&^a t TV>.&iiJs&£*BSfEffl LTis t) n ^f^is^ioJ:^ 
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mmm6 G7 4D/I 1 5 3 TfllEB-APO^liilf 

G74D/I 153 TtllEB-APtt, 7 7 9 — H 2> »J > 

IB ffi^ BUS©^**^!!**) ot, 6I#0^? 

i^rJI/tl/ts 7-0^7 Aamore^fflUT^Bmifef^ 8¥#r £fr o e rot 
ation searchtl&^T & 1 0^3A^iOr-^§, translation searchl3*5 
^tlil 0 ~4 AfrMffe®?-* &m^feo MV—^hblz. jEM& h vzr\i — 

* t Lxmntzo ft^zwmt i,xmmfcz?f^rc£z?>, rb?«37. 3% 

(CfiTbfco QUANTA ^7 -f y 47 ±T ©#t5£^IE £X-PL0R£ 

fflV*fcfltM»fcfb£**!>igUfTl^ 10-2. 4A##ffi£*5^T* RB?19. 

mmm 5 £|i=0«©£?£T% 5'-^y>>>li:G74D/I 1 5 3 TMEB 
-APC^r^SiMlttC^v g&£ftfcThrl 5 3 ©ffiiJfB<Z> 7 ^fUJP 

74D/I 15 3 T^HS^E B-AP©^^^ < ftot^SC iS^B^ 
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eb- AP©g£iH£j&i3:tei>Ts £-f y >i ; ey i*^;nS££-#tu#F 

<*ft> y >^Sl4rStt^S©His 1 8 9 h&G&-&%Bf&-r %>* ZV>ftm<DMm 
fr^ZRfofymfctW&o %.Jfc$fflmz& J $>iHz, zk&S^J4T;i/:3-;wc4,3 

te^ottSU 8«©#^«fr #M>ffei:ii6ift©f 

CJ:oT*5l^tfi8^»6fi5 3 #^B8l&©J£m^ 5^1/ 

hLfco rotation searchtc 33 T 14 1 0 ~ 3 A^fl?^©^— £ translation 
searchtfc^TH: 1 0~ 4 A^flPPI!!©^— *§ffl^fco n^ — ^t^iz, lEfi? 

(44 2. 4 %C3{£T Ufc £©!£> QUANTASffl^fc ^7 7 * y **±-C®ttJjfifiS 
jEfcX-PLOR*fflV^&«3g»«<h*filt)*Uff^, 8-2. 4 A##l6C:fe 
V^T, RS^2 2. 3 %©^7 : ;i/^t#feo eJE;W*#&K{4 61#0^f^ o 
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^MM 8 ^l/ff^^ * ^;u^f— (Moreanella ■organii)a3fe»W:^^7 y^ — 
•g (MM-AP) a^G72D/I151 T *Sg!jB*g )feaJhBtf ISatt«« 

M>^>y h'D V (DM^SfcWLZmm ITMM- A P ©G72D/1 151TH 

ft#©*£.Hfti£f7ofc 0 iilfiSM (»£40mg/ml) 25 (w/v%) CD* V 
U>tn) u— 1 0 0 0, 25mM fifc^, 25mM DTT£^tf 125mM ? x->mt&W 
fa (pH4.8)£Hijm-f o (=&*5>ul ) , >> l> u ^ > a > Ufc#/\--y^ * 
±MT*g"a- Ls 25 (w/v%) ©tfU^UV^U ;i/ 1 0 0 0, 25mM 2 
5mM DTT£^trl25mM 4^a:>KiS«* (pH4. 8)500// 1 t fcwell©±i3rg-^ 

^Ji^tDbT^SctatC^^^, 20°C(IT^gLfco 2, 3 Hmz&m&ffitii U 
1 M l£ (3 MO^rI (0.4x0. 4x0. 3mmM^) £f&SUfeo 

H^l$^^-*-&&;£Lfco £BBS¥fc*P2i2i2.. $&^Jt£fcfci:a=90.64A, b=U 
9.74A, c=136.14A^^cofeo • IS^* ;i/3r-5ff3tFfr> > * u h D >MlM16 
JfgExBL-6B_t, 100KT-, 2.6A#8¥iE:F-* g; -£CD[Hl#r^-* Lfco 

#<D#^ 1 £ fctf^SSix&o ^d^, »4IEB-AP©6Ift 

ataSSfisat-tT^i/i: LT, fuV^ Aamore£ffl^T#^g$i£t;: <fc ZMtiiZfi 
■ofzo rotation search td^s l^T & 1 0 ~ 3 Afrffiffi®^ — & translation s 
earchK&^Tii 1 0 ~ 4 A^t&CD^-* ^ fc„ - i: * jEftf# 
h <y7-tr-^i: LT^tlfeo LT»?Bfb£fTofc&, QUANTASffll^ 

1 0~2.6A#fl?igJ.I:fe^T, R H^O. 197© ^ £f# fc „ 

12 1 iZTjk Ufc 5 o©r£t*aS (Lysll3, A r g 1 2 0 , His 148, 
A r g 1 8 1 x Hisl87 )<D C a H^P^©ggg| £^1 2 U£„ EB-AP 

b - a p <d ALfaffim-fr *> u tzmm iz & $ £ ■=> x v^s ^ t ttmuz ntz „ 
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G72D/I151T ^^MMM-AP 


TIS 


±WL 


Lysll3 


Argl20 


11. 3A 


10. 4A 


12. 6A 




Hisl48 


12. 6A 


11. 3A 


13. 8A 




Argl81 


16. 3A 


14. 5A 


17. 4A 




Hisl87 


12. 5A 


10. 7A 


13. 6A 


Argl20 


Hisl48 


14. OA 


12. 2A 


15. 2A 




Argl81 


10. 9A 


9.4A 


11. 8A 




Hisl87 


6.1A 


4.5A 


6.7A 


Hisl48 


Argl81 


8.9A 


6.7A 


9.8A 




Hisl87 


10. 2A 


8.8A 


11. OA 


Argl81 


Hisl87 


5.4A 


4.5A 


6.8A 



n >ta-^ 9^-? >y ? QUANTA^ffl^Ts t >\/ £#t^ b tz 

(03) o * u * u >HCBfc8ia.fc« -f ^>>fcts ^£^e 

B-APi:5'-^; S/^KOtS'&filS^^^tCiS^* 5*-> f ^ $/>K<Z>7 * U 



> 



li^S-elibfctr^t^Siis Ser7 2©{U0«. ^fy^>OliSi:ffi 
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#tB*H$£7SI;o-£l^G 7 4D/I 1 5 3 T^ISEB-APO'J 
?Stt£H£?S«>3fctfK i^ISE B-APCDS7 2 F,S 7 2 Y,S 7 2 W, S 
72V, S72E.S7 2 Dtl^SMtS ^i: bfco &*5x S 7 2 Sflb© 

3iSIitiIE B- AP fc&3o 

ggffiEffl 11 Ser7 2 ftflh(P7 ;y t ^gi L fe 3 iXiif E B - A P O 

i5/iiJh7'3'JJM10 9t-^It5fc«)0^IIEB-AP&Iit5 
fetotC G74D/I 15 3 TtllEB- A P iHs^^tf 7^ X 5: KpEPI 3 

UTs dft^T*^;* ^ KpEPI 3 0 5;RtfpEPI 3 4 0 <Z).Jg2SKaifcJu »W¥ 1 0 - 

2 0 1 4 8 1 -^^$g©@^#-^ (0143) (Dm 1 2 £ BJ3!3£ tiX . * fe> 
7*7* 5. HpEPI 3 0 5 fcccS'x ijb7o'JJH10 9 C«Kr*-frfe«fe«:> A J 1 

3 1 4 4 1996^23230 IC, Mi^jSl3g«X|£MI££ifaX^ 
XHft^W^Fir (SJ®S#305-8566 B*iltttl^ < «^^-TI 1 S 3f ) 
CFERM BP- 5 4 2 3 hbti^tlt^*i-Cl>5 C±f3^i9^^©ISMS 
§ (0105) - (01 10) ©B3tt#!80 - 

^Pti^ b^*^— > (Stratagene) a (7*Vt>) © r^-f y^^V^SB 
(ft^SW^^S^SSIfS^r y h (Quickchange Site-Directed Mutagenesis Kit) j 

Steffi u ^©7d #«*nsgBi*£*fjfe'rar7-f ^ 

- (|7, K?!l#-5 1 1-61) fcffl^TaiALfco P CRS*©t*ft4fflV^ 
xi/x'J t7 • 3'JXL-l £7&K<E&Ufco ^fHE«ft«BI!SS, 1 0 0 1 
/ml®7>^>U >S^tf L^^tgifeT-U- h-tl-Mdkb, 3 7'Ct: 1 
>f >^ro.-<- h Ufco 4fiHlfc3Dr-$i$(l, 10 0/zl/ml©7>ti/ 
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&£|5]IK&, 7 t )V-?i/T#. 7 f >) ©FlexiPrep Kit£{£ffi 1^ m.M 

EB-AP§3 - K <T 3^*15 DNAEJiJMCio-CJtgUfc. 

t 7 • 3 U JM109£ 1 0 0 p. 1 /m 1®7>K'>'J> &^t? Ligtt 5 0ml Kg? 
IU 3 7 0 C-e 1 6^F^Jg«Ufco J$«**&»ifo#«-CfH*&Jfctf>. 2 5mM 
U>iA'^77-(pH7. 0 )3 ml KKSIIU 4 °CT? 2 0 ^KjB^iftjaaSfT 

#EB-AP aSSIMiSiitf^ll/t^-SCiitt, SDS-PAGET- 

mmvtzo &mm&, ^iei© 2 0 %g&-e&ofc 0 

1 OOmMl^D'jyith'J^A, 10 0mMSi/if77-(pH4. 0 K 1 

0 0// l©*ftffltetta*£^tfK/iStt( 1 m 1 pH4 s 3 0 "CT- 1 0 frm 4 
V+i^- h Ufco 1 Nig^2 0 0 // 1 SJn^K*&*f?±$*fc«x MfoftME. 
«fc t)?tl8*l»*> 4^lt5 , -'f;i'>i5^IUfc, #«3 3££5&£&M 
EB-APOU >^»i£*£rS£fe£. ^mzmXTZttMLt lfcG74D/I 15 
3 T^ISE B-AP£ffi^fci:£©5 , -'f./^> >^£f&«£ 1 i: Lfc*§*trS 

l*^"T\ #«3glMtfcg££!EB-AP©y >&£fe#£JfeK:i3 £ 4" -> 
>C*tt4Kmfi4ttT©*ft-CiBSUfe. 1 0 OmMtn >J h »J 

100mMS8^^77-(pH4. 0), 1 0-1 OOmM'f 10 0// 

1 (DmmMtto&WL*^ts&.mm( imi)^pH4 > 3o-c7?io^ra-r>*i^ 

-hU^o 1 NM 2 0 0 /i 1 SiDiSJiSSf ±^ jSifc^UfclJ: DifcJB 

5' --f y '>>ffi&3£«Ufco Hanes-Woolf7*n ni:i&Km 
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Kmfi 




S72F/G74D/I153T 


20mM 


2.80 


S72Y/G74D/I153T 


25mM 


2.04 


S72W/G74D/I153T 


30mM 


1.71 


S72D/G74D/I153T 


33mM 


1.59 


S72V/G74D/I153T 


40mM 


2.46 


S72E/G74D/I153T 


40mM 


3.19 


S72M/G74D/I153T 


46mM 


1.94 


S72T/G74D/I153T 


50mM 


1.91 


S72L/G74D/I153T 


57mM 


2.24 


S72R/G74D/I153T 


59mM 


1.99 


S72Q/G74D/I153T 


77mM 


2.42 


S72K/G74D/I153T 


78mM 


1.53 


S72P/G74D/I153T 


109mM 


1.34 


S72A/G74D/I153T 


115mM 


0.78 


S72N/G74D/I153T 


124mM 


0.43 


S72G/G74D/I153T 


137mM 


0.43 


S72H/G74D/I153T 


n.d. 


n.d. 


G74D/I153T 


lOOmM 


1.00 




40mM 


1.44 



mmm i oizx, n-TrmMttm. cH/7c&s.&m. #**as^fflt«k d>t 
j tomrnvt & & ±-rz o t^Mztitz-t^Tv&mfcis 1 2 f, s 

7 2Y,S7 2 W, S 7 2V,S7 2 E , S 7 2 D J is >(C MT 3 K mm ft, 
^H#AL«i^G 74D/I 1 53 T $tmM E B - A P <D <D IZ tt^X IT U 

-f ; i/>iztt-r zm%iV}iftm±vrzo zrz, v >mg-fcfeismz-D^xbm±ft 
%tjL&mMi&T'7c-7cmjg.ftm u mm&(Dfa±ftmt>titz ; b<Dtmm$hz>o 

£tz, S72M,S72T,S72R,S72Q,S72 K ^MfcCD K mfi &<£T L 
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5' --r y *>>^«, iS^flt#:* h ^7 ^ -(HPLOtzJ: »3 . TS3 

ij "7 A : Cosmosil 5C1 8-AR(4. 6x 1 50mm) iz 4 =r ^*tg£S 
^Iffl: 5mM U > |g * U | >AA^7?-(pH 2 . 8 )/ * $ J — ;i/ = 9 5 / 

5 

1 . 0ml / m i n 

urn 



UV 2 4 5 nm 

mmm 13 S72F/G74D/I 153 T^mmE b - ap mm**mx l 

G74D/I 153 TtiS, 1 O^ifMMI, J&tt* S 72F/G74D 
/I 1 5 3 T^^^E B-APmfc?&^ts7?X $ FSIAbfex>>i gt7 

• U JM109£:p>1^> U > 1 0 0 jug/mlRWI PTG lmM^'atf L 
5 0mll;iil, 3 7'CT16KF^|bfc, 

t^D »J >^ 12g/dls &t>*-f>^>>6g/dl g|in^7 7- (pH 4 . 
0) izjgjgu dtL{c±83©#^MSE B - APMte^&mx Ltz^zs*. U t7 

• 3 U JM109©®te£3&MH#fiST- 1 0 Omg/d 1 £: & -5 £ a ^ip L, p 
H£4. 0£$£&U&#£>, 3 0°CT- 2 4 B3H3Rj&£firo £ 0 £££Lfc 5' -J 

G74D/I 153 TtllEB-APSfe? S^tf^* 5. F^ALfex 
^i'Jt7 • 3 'J JM109£r£J V-kfclx/Sl: & 7 . 5 g/d 1 © 5 ' - J i/>M&'£ 

B^MHS^E B - APm&^-*<sts 7"^* ^ ^IALf:x>>x 'J h7 • n UJM 

m*m^tz&.foT:i±nmft\t>i± u 12. 1 g/di05'-^yi/>i*s£^ 
wmistzo &fcmmizM-3^xmm Vs mm^tzs 1 2 f/g 7 4 d/i 1 5 3 
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T^S^E B- APmfc?%<ats K h^alAl/fexi/x 'Jh7 0 U JM10 

9£m>fcKj£-e&M££mt£#lRl± L, 13. 2 g/d 1 © 5'->f y }/>^# 



S4 





£fiR-<f J S/>^(g/dl) 


G74D/I153T 


7.5 




12.1 


S72F/G74D/I153T 


13.2 



14 L16W,S71W,S73W,E104F,E1Q 4W^l^iAb 

s 7 2 f^h#, 7r-7rffls^fflK:«fc D-r y > > £(Dmm&*m±$ -£tz 

©iSSHIs L16W,S71W,S73W,E104F,E10 4 \«P Id £ t) g& £ 
5«® (G74D/I 153 Tt^S EB-AP^^-^i: Ufc) 3^Iiii 
-£0 8 AK^Ufeo IE^'J#-^6 2-7 6) TtfESgU HSfc^J 1 2 IClBx&Lfc^ 

SSH3*-efiTU ^ y ^>^©8i^t4#ft± L££ h#^£tifco Leul6fi, 
y t/>h©ffiS^ffl*sfitH^^nsSer7 2 < C a HKJK-e ) 1 0 Agtft 
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L16W/G74D/I153T 


33mM 


0.21 


S71W/G74D/I153T 


75mM 


0.26 


S73W/G74D/I153T 


29mM 


0.77 


E104F/G74D/I153T 


61mM 


0.65 


E104W/G74D/I153T 


67mM 


0.26 


G74D/IL53T 


lOOmM 


1.00 




40mM 


1.44 



PCT/JP00/05973 



mmmi5 A72F, A72Efl^iAlfel0iIliMEB-AP 

HlWJ 1 2 II&^T, iliKmlSiT^tfc S 7 2 F £S & rStt S 
7 2E^i^ lOSilimEB-APCiAU;. 1 
E B - A P iZ&^Tlt. Ser7 2i s AlaCii$tit^'5©t, UPKfciu 
A72F£:A72 E^SSiAtSCiih^So S4IEB-AP^S*i:t5 

^ 5R^i:*» i omm&wmznx^zx, zn*> 2m<D^mw^mmm 1 1 \zm 

7-8 2) ^Kl/fc, P CR&^affittftStt^aSggSISS&OftrS!*: 

fcJU 1 0S1IMISEB- AP»e^£^tr 7*7* * KpEMP370 

7785> mmmi 9) £i$ffll/fco Ii:, HJKm 2 fcgBa&L U>Kfc# 

m«»vsjiSjaa^»s«i^u&o ^si6i:^t, >m^B^mt, G7 

4D/I 1 5 3 TtllEB-APSffl^fc^lOS' - -f J ^>>^£j&S£ 1 

Ufeo U >!HE#?St£Co^TfcJU A 7 2 F^MCcfc »?<£TLfc®£*fU A 7 
2 E^MCJ: (3±# Lfeo 
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m 6 





K mfi 






9mM 


0.11 




15mM 


2.30 




40mM 


1.44 



l 6 A72F/1 0MlMiSEB-APMA7 2E/10M 

A 7 2 F/ 1 O^SIMiSE BT- AP&tf A 72E/1 OiSIitiS 
^tfe^^-at?^^ ^ ^ FS#AUfcxi/i 'Jh7oiJ J M109£ffl CD 5 ' 



7 





£$;>r y ->>ft(g/di) 


A72F/io^aa^^^M 


13.9 


A72E/10££B&£I3£! 


13.9 


lO^SSl^^MM 


12.1 



mmm 17 1 1 0 3 p. ti 53 Nti».axufetm.EB - a pcdaebl 



I 1 0 3 Dgfl£«fc D> ii^ntAs p^-fy ^^sstitii^ffl&ts 
T 1 5 3 N%tmiz& t) s g&£ftfcA s n# «; *-*©zk^g£;d< 
iit^£^/$t-£ £ £#13 3 O^^^nto *ZX~, G74D/I 

1 5 3 Tt^EB-APCC*l^©lS^iAb> I 103D/G74D/I 
1 5 3 T^ISEB-AP tG74D/I 1 53 N^iiEB-APSHWJ 1 
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#-5f8 3~8 8) -ZftWl-rZZttLtzo % MM 1 2 Lfc^&T- 'J 

G74D/I 15 3 T^iiE B-AP&ffl^fei:S©5' --fy 



8 





K mffi 




I103D/G74D/I153T 


51mM 


0.09 


G74D/I153N 


38mM 


0.18 


G74D/I153T 


lOOraM 


1.00 



mmmi8 LeuUO^Phe, Glu, L v s fcftffe U ti&mm E B - A P (D<* 
Leul40i£ N Ser72fr£> 1 0 A W±gf*iT ^ 3 #s SJ* * F^#T ^ n ^ <D ZLfrffi 

J:^$S^Phe, IIIrS^tSLys, iiS§*t5Glu, k:gg|-r 
fU&0>J 1 5 £*5UT U ^Kfe^tStt^fifrofcA 72E/1 0 g&M8lttK:?»A 

Tzztiivfzo ztiz 3m<D&m{*&mnm 1 i£H3x&Lfc#& (mssjki 

m{C*f^-r-5^^-r^-{i0 8 Dtilfc. K5!l-»-f 8 9-97) T'^^Ufco 

p cR&m^M^iiift^«fi^?g&©$#Mi: ita, A72E/1 o m& 

U >IHE#iSt£ii. G74D/I 153 iSEB-APSffl^fci:^© 5'- 
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m9 





Kmfi 




A72E/L140F/10g§« g SI ^ H M g| Hi 


9mM 


1.66 


A72E/L140K/103SM8&£il£!il* 


78mM 


0.07 


A72E/L140E/10^»fi&^§!g#ffi 


322mM 


0.16 




15mM 


2.30 



1 4 0 E^Hf*, Km£**gfC±#£-efc 0 

mmm 1 9 x>rn/^^- • 7xpy^^ ifq 12010 ajfeg^Bgefefrx 

&m¥lO-20im<DmMM2mm(Dx-i' * U t7 0'J JM109/pENP110©ig# 
Bttfr^^DM^ — • z^ny^^IF012010S3l5CD^tt^X7 r * — -t?£ 

feo Ut7'3iJ JM109/pENP110(i^>^D/\-^ • T^D/f^^IFOl 

2010S*©^f4*^ 7 t ^--b'ite^^^i^^ ijt7 0 y JM109£MZ#A U 

ig^^7 7^-t^4itS. -eaM£^©Jfi£E 

W&mizm^-fZo filx 1 0 {Z^-fT * y M^iJSi, L61Q/A63Q/E64A/N67 

D/S69A/G72D/T133K/E134D/I151T^MMEA-AP©7' 5. J ^IB^JT-feSo 

^^h>lg/dK He^^O.Sg/dl&tfr&jg 1 g/dl£^*r iT £$fc«igtt& ( P H7. 
0) 50ml£500mlJ£P 7^ ;*=»(:; 120°C \Z T20#Hg;!j0fM@ L fee dtiJC^i 

>>i'Jt7 0>J JMl09/pENP110^-a^^^«Us 30°CT*16I^^S^tg#Ufeo 
ig^fr^JS^gUCcfc D®#£0JlXU£B#£lOOmL©lOOmM^:*j 'J ^AM 
(pH7.0) C»aBU 4^T!20#igjM&jag£fT^gi#&«t5*Ufc o 

«ta**ait^iiiUT^*ttia^si»s, fttiaiB*iiiffl»&9i&u&« com 

ilMtoLfco IfcaiSSsjl't^lC <k t) HUX L> lOOmM^i^* l> ^ Aa' y 
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7 7 — Z<DmMm%L& lOOmmmt) U ^AM^ t- (pH7.0) 500m 

Hztt^m&Vr\stz'&. 20mMmM* ] ) *2x^y7 7— (pH7.0) T*¥«HbL£DE 
AE-h 3/1-;i/650M*5 A ( 03. Ox 10.0cm) £^*-S>U 20mM^^* 'J £ A^' 

•v^r- (pH7.o) t*i5t^ufeo mmm&ft&itmM bmftiz&^tzv-c 
m-fr&mtii vtco z(D%i&mfriz35%mmkte2> xoizmmry*-?? asm 

cn^35%gg|05S^T>^-'> A^^tf20mM^^* 'J ^A^n*^ 7 t— (pH7. 
0) T'¥ifbUt7f;U3/t-;i/5!j7i* ( 03. Ox 7.0cm) lzm.M$^fzo en 

&35%gaffi/p?)2o%isffi^^3t7 u ^ am-/ 7 t- (pH7.o) <Dmmw)te&&.*3m 

t^Hllfco rSM#£Ji«K 10mM4M# 1) ^AMy 7 t— (pH6.0) 
Ljg#rUfc&> lOmMtttt* U «i? A/WJ7 t - (pH6.0) -£*¥8Hb L £CM-Toyopear 
1£^A (03.0x7.0cm) ^HS^^^feo d tl £ OmMfr 300mM Jg-fb * U A 
tf*K* l> £ AM* 7 7- (pH6.0) CDtt^^J3&^S^lBT-^iil Lfco dCDrSti 

#*tl^ift : £DITC* > (Milligen/BiosearchftlO Proseq 

uencer 6625 (Mil ligen/Biosearch#M) 1>T N3kS»©7 ^ J M?'J£&^ 

»SI**©N5fc«ttIBiiaj#-3- 1 0 ©IE?iJ©21#S (7"^ 1 ) ®d^» 

g©iE?ijT-& tu im&<D*?-*->m& ;mm^- 2 0) fr*>2o#a<E> 

jglfifefflj 2 0 j:>^oM££— • T^J^py^^CEnterobacter aerogenes)&3£g% 
fcx'>i 'J b7 • 3 U JM109&ffll^fc 5 ' - 4 J i/>M<D$im 
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EB- APtC&^T-f J i/><DV >^Sfe^?Stt^[Rj±^^feS 72F/G7 
4D/I 15 3 T © 3 o©^(Z*B|5|&^g£E A- AP CzIA-f £ Z £ h Lfco 
EB-APtEA-AP (§^£§0 ©T 5. >> KBB^JS^O^^ ABLAST£ffl^T. 

> h 9C^t. E B — A P OSer 7 2 /61y7 4 / He 1 

5 3i±, EA-APt:^^tli, Ala 7 0/Gly7 2/Ilel 5 1 t:*fl5tl)C: i: 
ifimZfrtz* ^dt*. A70F/G72D/I 1 5 1 TfSiEA-AP^Iffi 

fci^xUhTO JM109£ffl^Tx ^ ^>^e> 5' ^ ^>>&<£>£j^£H 
SS^J 1 3 (ZHB^bfc^^Tfrofeo 1 0 » A 7 0 F/G 7 2 D/ 

115 1 TtiSEA-APIt S72F/G74D/I 153 T^iiE B - 



21 1 0 





£j&>f J ^>>^(g/dl) 


EA-AP A72F/G74D/I153T 


13.1 


EB-AP S72F/G74D/I153T 


13.2 



-t? (EA-AP) (D7 ^ SMMnT^J > h S7 , oy7 A BLASTS J; D 
^ofejg^^^-r^T-feSo ±WEB-AP, TOEA-APfife5. *S 

T X J 88ilf &*U£, + #^<**i£o EB-AP07 2#gODg|» (Ser7 
2) [7 2] T*^-^ Lfeo E A- APT*^-r^>BS{iAla7 0 T* 

HflR^J2 1 x>tP/^^- • 7xpy^^ IFO 12010 ft&£f^/£ jt%JJ%tt 

i>fD;^^- • 7xoy^7 IFO 12010&3fc^PS!^t£*;*:7 r*— -b?£ 

3- p-raae^ ©7'n^--^-ia5uaj^tae^x^w#ifet«toTSPtt i Rra 
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MfcTZffimisfzo ^m&mXTZMteTtLXi*. L61Q/A63Q/E64A/N67D/S69A 
/G72D/T133K/E134D/I151T£f§3!JEA-AP£ =» - K f 3 ^ fl M E A-AP« £ ^ £ ^ i? 7* 
KpENP170£ffll^£o pENP170fcmT©£-5 £ Utii Ufco 
^ii¥10-201481-^^^®||Jg^J 2 4I3«6©£&KT&I# Lfc^V^DM*^* 
- • 7xo^7 IFO 12010E&3fc©£§m&**7 T*--tf£=i- K-TSiafe^ 
£^&:t*^;*^ KpENPllOi: 7 7 * --fcf£ u- K f^Jtig^ 

£^tf. $JI&g#ffiSalIi:ftJ|®ilfitKpnIT-tD t) tB £ ft 2> 1.6kbp©* # £ ©DNAHfr >t 
S^ODttJL. SallSt^Kpnl-etOK LfepUC19 (7@i£*ttO 13S{££-U 
5. b*£pENP120fcifr£ Lfco pENP120^, M^HIM £ »K Tf3©^H£ 

pENP170£f# fc 0 pENPHOff® S a 1 I - K p n I 1.6kbpD N AiM"© 

72Gly(GGC) Asp(G*AC) 
151Ile(ATC) Thr(A*CC) 
61Leu(CTG) Gln(C*AG) 
63Ala(GCT) Gln(*C*A*G) 
64Glu(GAA) Ala(G*CA) 
67Asn(AAC) Asp(*GAC) 
69Ser(AGC) Ala(*G*CC) 

133Thr(ACC) -» Lys(A*A*A) 

134Glu(GAG) -> Asp(GA*C) 

pENPnOfC^^nS^PMEA-APiieTCDT-D^-^-gB^JgP^-NtD^S^Aii 
Stratagenett^©^^ ^ 7 ^ ^ > ^^nm^^m^mmm^ ^ h (Quick Cha 
nge site-directed mutagenesis kit) £fflVAfc 0 D NA^fiEII (77*7^ 
K/t-f :^>*t- A*t®^ 7^1/394) ^ffi^T-a-sS tfe^^^Affl^- 'J if 31 ^ b;* 
3- KMUT170 (IB^J#^9 9) x MUT171 1 0 0), & £ lM»M ^ U TpE 

NPl70£fflv^-CStratagene1±<D:7"n h3-;n;^otf iliAlto 

f#e>ftfc:7*^*5; HDNA5ffl^T^aia0ii/i'Jh7 • n «; JM109 
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ig£K) SJ^SHElftUfco lOO^g/ml© T > t: -> 'J > £#t? L &35*§J6± 

SrfiS^Ufco <fiajlE9U©^^tt Taq DyeDeoxy Terminator Cycle Sequencing K 
it (77?^ F/t-f tf*-* *;ua») -tr>#-£©#& (J. Mol. Bio 

1., 143, 161 (1980) ) t^otfrofco 

C©<to(:Lti>rD;^^- • 7xd^^7 IFO 12010fi3fc#t£^44* * 7 

7* #--tf©±^ii&©ir sjijgT'a^-*— ib^u cd — i o mi&oi&mmm #aaaa 

ATfr U t7 • =i U ©lacT'D^e — ^ — iilsl bTATAATi:l^a^»ie^J(C^ 

^tf7*^^^ K £pENP180£ift£ Ufco 

xi/x'Jh7 • n'J JM109/pENP170:fc J^l/o^e — IH?iJ©- 1 0$U$£ 
afctLfeIfi?§iALfcxJ/i Uk7 • =3 'J JM109/pENP180£7'> t^> U >10 
0//g/ml£^t?Ligife50m 1. *5«tt>* I P T GlmM^iiD L fcT > K ^> 'J >100 
yug/ml£<at? Ligife50m 1 K ^ ti-^tijg*! 37°CT' 168^*5* U fco ^Etl^ft 

&«#£JB«K ^S&iMTkTlHI&^Lfco tfn 
#&15g/dk * J is 8g/dl£100mMg1^/\- y 7 t- — (pH4.0) iz^M 

c:nC^n^ti©a^§^^M<*:afi-?100mg/dli:^Sct^tC^ttJL. pH 
£4.0l3fll&L&#^ 30°CT'lB3P^/fo£-t»-£o £.m\stz5' — -i J is 
£ ift 1 lC^lfco 

-f^S/>&tf5' --fyi/>^(t h 7 >f - (HPLC) 

*7A : Cosmosil 5C18-AR (4.6x150mm) C:*- # -7 ^ * ^*±M;i 
^iftffi : 5mM mWits ^AM^7 7- (pH 2.8) /* $ = 95/5 

i^CM : l.Oml/min 

&{±J : U V245nm 

^>xijk7- 3 JMlOg/pENPlTO-trfilPTGlnt^^PT'tirStt^iS^cfe^^ ^> 
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^ 1 1 





IPTG 


£f&5W y ^>>$Kg/dl) 


Z'>iiJh7'3>J 
JM109/pENP170 




0.73 


1 mM^in 


3.09 


JM109/pENP180 




2.86 


. 1 mM^ftl 


3.37 



mmm 22 ^ >? u*-> viztt-r z>m.m&<pfa±ut^> : 7 L u/*tr # — -7x0 
ifo 12010 fjj&mm&mmm&*x7 t v-vrnfe^omm 



2 1 lZ'Cffimhfr^>7 L U^? • 7xd^^^ IFO 12010S^^^ 

7^XK HDN A^O^^AtiStratageneftig©^ y * ^ ^ > ^gPfe^Nf m 
W^^^SSI^^ y h (Quick Change site-directed mutagenesis kit) £ 
m^tio DNA^I (77?^ H/W ^-i/^^A*t^^7 r ^394) £J1^TM 
UT180 (K^JS^ 1 0 1) fr£MUT521 (EJIJS-^ 1 2 0) £ T © 20® g| © 7 £ H # 

Am* u 37 ^ i^*?- Ks-g-fifcufc (ii2) o m%i<z>mmt utpenpho, $ 

fz^mmxm* U U J? ^7 u^-^ k £ UTMUT180. MUT181£fflO-tStratagene*tOD 

f#£>ftfc7*^;* =• KD N A£ffl^Tffrai£ J; Oxi'i'Jt?^ >J JM109 

S»fift»l/fc. dft£100//g/ml©:P> t^> U >£^fr LS^igil&J: 
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SSt^Ufco ^ffiIB#J©&£fi Taq DyeDeoxy Terminator Cycle Sequencing K 
it (77?>f F/U ^ *;H±8l) &flH^ V>jS-t><Dj3& (J. Mol. Bio 
1., 143, 161 (1980) ) £fi£oTfT-2fco C <D <fc 5 iC It 153# S CD X U * - > 
3£ (ACC) *s-fe'J>^^ (TCC) £fi8ILfc&ggiM4**:7r*— Sfcu- K 
■fSage^SflMKU COgHMStte^fc^tf * K&pENP200i:ffr£ 

£ 1 3 t:^ Ufeo fc:fe&SSBtfc©7' S ^BUSaSttiB^JS-fg- 1 0 LfcT 5. y ^ 

x'Jk7 0'J JM109/pENP18(k xi/iijt7- 3 »J JM109/pENP32(K jl ^ 
Uk7 0 V JM109/pENP340, x>>i>Jt7 • =i 'J JM109/pENP41(k xi/i <J h 
T • =1 D JM109/pENP51(k & .fctfjiS/ i ijt7 0 U JM109 > /pENP520£: T > t? 
'J >100//g/ml*5ck^ I P T GlmM£i3i?L:tgi|fa50m 1 cgf 37°CT- 16B§H 
*£#Lfco I^$50m 1 ©lOOmM^l^n ^77- (pH7.0) KSSjU* 4°C-e20 

mmmmBi^mmbtzo ^n^tKDmmmmtam^m^x u >mfc&& 

0 A100//mol/mU M^MJ^AMn& (pH4.0) lOO/zmol/mlStfif ift * ^tr 
SliBfflt (1ml) -epH4.0, 30°CT*10^R/i&$fT^fco 2N^^200// 1£}« UTS 
/££f?±UfcgL 38'&#«K <fc DfcfcRSISfcS. <fc D Ltz 5 ' 

->f ^ f>K:fc<fctf 5 ' -^7-;uKH\ HM#:^07 h^77-f- (HPL 
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mmfe&fti&Zmfe I, Hanes-Woolfrn y h (Biochem.J., 26, 1406 (1932)) 



^ 1 2 





E8I 






IB ?'J 


MUT170 


99 




30 


5' -CTT ACA GAT GAC TAT AAT GTG ACT AAA AAC 


MUT171 


100 




30 


5' -GTT TTT AGT CAC ATT ATA GTC ATC TGT AAG 


MUT180 


101 




33 


5'-TCT ACC GGT TGG GCA TCC GCG CTG GTA CTG GCG 


MUT181 


102 




33 


5'-CGC CAG TAC CAG CGC GGA TGC CCA ACC GGT AGA 


MUT300 


103 




33 


5' -TCC GGC CAT ACC TCT TCC CRT TGG GPA TfT GCG 


MUT301 


104 




33 


5' -CGC GGA TGC CCA ACC GGA AGA GGT ATG GCC GGA 


MUT310 


105 




33 


5' -GAT GCT GAC CTG GCC GTT GGC GAC GTC GCG AAT 


MUT311 


106 


jynyi 


33 


5' -ATT CGC GAC GTC GCC AAC GGC CAG GTC AGC ATC 


MUT320 


107 




33 


5* -CTG ACA AAT ATG ATT CTG GAT GCC GGC GAT CTG 


MUT321 


108 




33 


5' -CAG ATC GCC GGC ATC CAG AAT CAT ATT TGT CAG 


MUT330 


109 




33 


5' -GAT GCT GAC CTG GCC ATG GGC GAC GTC GCG AAT 


MUT331 


110 




33 


5* -ATT CGC GAC GTC GCC CAT GGC CAG GTC AGC ATC 


MUT340 


111 




33 


5' -CTG ACA AAT ATG ATT CAG GAT GCC GGC GAT CTG 


MUT341 


112 




33 


5' -CAG ATC GCC GGC ATC CTG AAT CAT ATT TGT CAG 


MUT400 


113 


tn 


33 


5' -TCC GGC CAT ACC TCT GCT GGT TGG GCA TCC GCG 


MUT401 


114 




33 


5' -CGC GGA TGC CCA ACC AGC AGA GGT ATG GCC GGA 


MUT500 


115 




33 


5' -TCC GGC CAT ACC TCT GGC GGT TGG GCA TCC GCG 


MUT501 


116 


jynyi 


33 


5' -CGC GGA TGC CCA ACC GCC AGA GGT ATG GCC GGA 


MUT510 


117 




33 


5' -GAT GCT GAC CTG GCC GAA GGC GAC GTC GCG AAT 


MUT511 


118 


jynyi 


33 


5' -ATT CGC GAC GTC GCC TTC GGC CAG GTC AGC ATC 


MUT520 


119 




33 


5' -GAT GCT GAC CTG GCC AAA GGC GAC GTC GCG AAT 


MUT521 


120 


?ynyi 


33 


5' -ATT CGC GAC GTC GCC TTT GGC CAG GTC AGC ATC 
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in 



^ K£ 








dFNPI 80 






611 (CTG) -^CMCkG) 
63A(GCT) ^Q(CAG) 
64E(GAA) -^A(GCA) 
67N(AAC) ->D(GAC) 
69S(AGC) ->A(GCC) 
72G(GGC) ->D(GAC) 
133T(ACC)-»K(AAA) 
134E(GAG)-»D(GAC) 
151I(ATC)-*T(ACC) 


pLnr Li\)\) 


pCilNr loll 


MTIT1 8ft MHT1 ftl 
flu 1 lOUjllUl 1 0 1 


63A(GCT) -*Q(CAG) 
64E(GAA) -^A(GCA) 
67N(AAC) -»D(GAC) 
69S(AGC) -^A(GCC) 
72G(GGC) -»D(GAC) 
133T(ACC)^K(AAA) 
134E(GAG)->D(GAC) 
151T(ACC)-»S(TCC) 


PENP300 


PENP200 


MUT300,MUT301 


61L(CTG) -»Q(CAG) 
63A(GCT) -*Q(CAG) 

67N(AAC) -»D(GAC) 
69S(AGC) -^A(GCC) 
72G(GGC) -»D(GAC) 
133T(ACC)->K(AAA) 
134E(GAG)->D(GAC) 
151I(ATC)-*T(ACC) 
149T(ACC)->S(TCC) 
151T(ACC)->S(TCC) 


PENP310 


PENP300 


MUT310.MUT311 


61L(CTG) ->Q(CAG) 
63A(GCT) -^Q(CAG) 
64E(GAA) ->A(GCA) 
67N(AAC) -»D(GAC) 
69S(AGC) -»A(GCC) 
70A(GCC) -*V(GTT) 
72G(GGC) -»D(GAC) 
133T(ACC)->K(AAA) 
134E(GAG)->D(GAC) 
151I(ATC)h>T(ACC) 
149T(ACC)-»S(TCC) 
151T(ACC)-»S(TCC) 
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1 3tt» ( 1 ) 





Tzzr?* * Y 






PENP320 


PENP310 


MUT320.MUT321 


61L(CTG) -*Q(CAG) 
63A(GCT) ^Q(CAG) 
64E(GAA) ^A(GCA) 
67N(AAC) -^D(GAC) 
69S(AGC) -»A(GCC) 
70A(GCC) ->V(GTT) 
72G(GGC) -^D(GAC) 
102E(GAG)->L(CTG) 
133T(ACC)->K(AAA) 
134E(GAG)-*D(GAC) 
149T(ACC)^S(TCC) 
151T(ACC)-»S(TCC) 


PENP330 


PENP300 


MUT330,MUT331 


61L(CTG) ->Q(CAG) 
63A(GCT) ^Q(CAG) 
64E(GAA) ^A(GCA) 
67N(AAC) ->D(GAC) 
69S(AGC) ->A(GCC) 
70A(GCC) ->M(ATG) 
72G(GGC) ^D(GAC) 
133T(ACC)-»K(AAA) 
134E(GAG)->D(GAC) 
149T(ACC)-^S(TCC) 
151T(ACC)-»S(TCC) 


PENP340 


PENP330 


MUT340.MUT341 


61L(CTG) -^Q(CAG) 
63A(GCT) -^Q(CAG) 
64E(GAA) ^A(GCA) 
67N(AAC) ->D(GAC) 
69S(AGC) ->A(GCC) 
70A(GCC) ->V(GTT) 
72G(GGC) ^D(GAC) 
102E(GAG)->Q(CAG) 
133T(ACC)->K(AAA) 
134E(GAG)->D(GAC) 
149T(ACC)-*S(TCC) 
151T(ACC)-*S(TCC) 


PENP400 


PENP200 


MUT400.MUT401 


61L(CTG) ^Q(CAG) 
63A(GCT) ->Q(CAG) 
64E(GAA) ^A(GCA) 
67N(AAC) ->D(GAC) 
69S(AGC) -^A(GCC) 
72G(GGC) -^D(GAC) 
133T(ACC)^K(AAA) 
134E(GAG)-»D(GAC) 
149T(ACC)-»A(GCT) 
151T(ACC)->S(TCC) 
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61L(CTG) ->Q(CAG) 
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C AT? t C A A \ ^ A i HO A \ 
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67N(AAC) -^D(GAC) 
69S(AGC) ->A(GCC) 
70A(GCC) -^V(GTT) 
72G(GGC) ->D(GAC) 
133T(ACC)->K(AAA) 
134E(GAG)-»D(GAC) 
149T(ACC)-»A(GCT) 
151T(ACC)-»S(TCC) 


PENP500 


PENP200 


MUT500,MUT501 


61L(CTG) -»Q(CAG) 
63A(GCT) -»Q(CAG) 
64E(GAA) ->A(GCA) 
67N(AAC) ^D(GAC) 
69S(AGC) ->A(GCC) 
72G(GGC) ->D(GAC) 
133T(ACC)^K(AAA) 
134E(GAG)-^D(GAC) 
149T(ACC)^G(GGC) 
151T(ACC)^S(TCC) 


PENP510 


PENP500 


MUT510,MUT511 


61L(CTG) -^Q(CAG) 
63A(GCT) ^Q(CAG) 
64E(GAA) -^A(GCA) 
67N(AAC) -»D(GAC) 
69S(AGC) -^A(GCC) 
70A(GCC) -»E(GAA) 
72G(GGC) ->D(GAC) 
133T(ACC)-»K(AAA) 
134E(GAG)-»D(GAC) 
149T(ACC)->G(GGC) 
151T(ACCH-S(TCC) 


PENP520 
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MUT520.MUT521 


61KCTG) -»Q(CAG) 
63A(GCT) ->Q(CAG) 

67N(AAC) ->D(GAC) 
69S(AGC) ->A(GCC) 
70A(GCC) -^K(AAA) 
72G(GGC) ^D(GAC) 
133T(ACC)^K(AAA) 
134E(GAG)->D(GAC) 
149T(ACC)->G(GGC) 
151T(ACC)->S(TCC) 
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'J > 100//g/ml:£> <fc IF IPTG lmMS^tf L Jgtfe50ml L> 37°CT- L6B$Hig*t L 
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TflOOmg/dlfcftS«tati83!lPU. pH£4.5l;i$£& U ft A 3 £ , 35°CT- 12BSHRffcS 

ii€#XUfciliU-rn^Iit$5xi/i y h7 • z» 'J JM109/pENP180i;: 
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ID 


NO:46) 


S72P(s) 


5' 


-CA- 


-AAC- 


-CTG- 


-AGC- 


-CCG- 


-GGC- 


-GAT- 


-GTG- 


-GC- 


-3' (SEQ 


10 


NO- 47) 


S72P(as) 


3' 


-GT- 


-TTG- 


-GAC- 


-TCG- 


-GGC- 


-CCG- 


-CTA- 


-CAC- 


•CG- 


-5' (SEQ 


ID 


NO: 48) 








N 


L 


S 


P72 


G 


D 


V 




(SEQ 


ID 


N0:49) 


S72A(s) 


5* 


-CA- 


-AAC- 


-CTG- 


-AGC- 


-GCG- 


-GGC- 


-GAT- 


-GTG- 


-GC- 


-3' fSFQ 


ID 


NO* 50} 


S72A(as) 


3' 


-GT- 


-TTG- 


-GAC- 


-TCG- 


-CGC- 


-CCG- 


-CTA- 


-CAC- 

v ty V/ 


-CG- 


-5' I SFQ 


ID 


NO* 51 ) 








N 


L 


S 


A72 


G 


0 


V 




(SEQ 


ID 


NO:52) 


S72N(s) 


5' 


-CA- 


-AAC- 


-CTG- 


-AGC- 


-AAC- 


-GGC- 


-GAT- 


-GTG- 


-GC- 


-3' (SEQ 


ID 


NO:53) 


S72N(as) 


3' 


-GT- 


-TTG- 


-GAC- 


-TCG- 


-TTG- 


•CCG- 


-CTA- 


-CAC- 


-CG- 


-5' (SEQ 


ID 


NO:54) 








N 


L 


S 


N72 


G 


D 


V 




(SEQ 


10 


N0:55) 


S72G(s) 


5' 


-CA- 


-AAC- 


-CTG- 


-AGC- 


-GGT- 


-GGC- 


-GAT 


-GTG- 


-GC 


-3* (SEQ 


ID 


NO:56) 


S72G(as) 


3' 


-GT- 


-TTG- 


-GAC- 


-TCG- 


-CCA- 


-CCG- 


-CTA- 


-CAC- 


-CG- 


-5' (SEQ 


ID 


NO: 57) 








N 


L 


S . 


G72 


G 


0 


V 




(SEQ. 


ID 


NO:58) 


S72H(s) 


5' 


-CA- 


-AAC- 


-CTG- 


-AGC- 


-CAC- 


-GGC- 


-GAT- 


-GTG- 


-GC- 


-3' (SEQ 


ID 


NO:59) 


S72H(as) 


3' 


-GT- 


-TTG- 


-GAC- 


-TCG- 


-GTG- 


-CCG- 


-CTA- 


-CAC- 


-CG- 


-5' (SEQ 


ID 


NO:60) 








N 


L 


S 


H72 


G 


0 


V 




(SEQ 


ID 


NO:61 ) 
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L16W(s) 


5' 


-CG- 


•AAA- 


-CCG-GAT- 


-TGG-TAC- 


-TAC- 


-CTC- 


•AA- 


■3' (SEQ 


10 


N0:62) 


L16W(as) 


3' 


-GC- 


■TTT- 


■GGC- 


-CTA- 


-ACC-ATG- 


-ATG- 


-GAG- 


•TT- 


■5' (SEQ 


10 


M0:63) 








K 


P 


0 


W16 Y 


Y 


L 




(SEQ 


ID 


NO: 64) 


S71W(s) 


5' 


-AT- 


-GCA- 


-AAC- 


-CT6- 


■TGG-AGT- 


-GGC- 


-GAT- 


■GT- 


■3' (SEQ 


ID 


NO:65) 


S71W(as) 


3* 


-TA- 


-CGT- 


-TTG- 


-GAC- 


-ACC-TCA- 


-CCG- 


-CTA- 


•CA- 


-5' (SEQ 


ID. 


NO:66) 








A 


N 


L 


W71 S 


G 


D 




(SEQ 


ID 


N0:67) 


O' i o if v o i 


•J 




V 1 u 


-AGC- 


-AGT- 


-TRR-fiAT- 


-GTG- 


-GCG- 


. A A . 
MM 




t n 

1 u 




S73W(as) 


3' 


-TG- 


-GAC- 


-TCG- 


-TCA- 


-ACC-CTA- 


-CAC- 


-CGC- 


-TT- 


-5' (SEQ 


ID 


N0:69) 








L 


S 


S 


W73 0 


V 


A 




(SEQ 


ID 


N0:70) 


E104F(s) 


5' 


-CC- 


-AAT- 


-ATG- 


-ATT- 


-TTT-GAC- 


-GCC- 


-GGG- 


-GA- 


-3' (SEQ 


10 


N0:71) 


E104F(as) 


3' 


-GG- 


•TTA- 


-TAC- 


-TAA- 


-AAA-CTG- 


-CGG-CCC- 


-CT- 


■5' (SEQ 


ID 


N0:72) 








N 


M 


I 


F104 0 


A 


G 




(SEQ 


ID 


N0:73) 


E104W(s) 


5' 


-CC- 


-AAT- 


-ATG- 


-ATT- 


-TGG-GAC- 


■GCC- 


-GGG- 


-GA- 


-3' (SEQ 


ID 


N0:74) 


E104W(as) 


3' 


-GG- 


-TTA- 


-TAC- 


-TAA- 


-ACC-CTG- 


-CGG- 


-CCC- 


-CT- 


-5' (SEQ 


ID 


N0:75) 








N 


M 


I 


W104 D 


A 


G 




(SEQ 


ID 


NO:76) 
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A72F(s) 


5' 


-CA- 


-GAC- 


-CTG- 


-GCC- 


-TTT- 


-GGC- 


•GAT- 


-GTG- 


-GC- 


-3' 


(SEQ 


10 NO:77) 


A72F(as) 


3' 


-GT- 


-CTG- 


-GAC- 


-CGG- 


: AAA- 


-CCG- 


-CTA- 


-CAC- 


-CG- 


-5' 


(SEQ 


ID N0:78) 








D 


L 


A 


F72 


G 


0 


V 






(SEQ 


ID N0:79) 


A72E(s) 


5' 


-CA- 


-GAC- 


-CTG- 


-GCC- 


-GAA- 


-GGC- 


-GAT 


-GTG- 


-GC- 


-3' 


(SEQ 


ID N0:80) 


A72E(as) 


3' 


-GT- 


-CTG- 


-GAC- 


-CGG- 


-CTT- 


-CCG- 


-CTA- 


-CAC- 


-CG- 


-5' 


(SEQ 


ID N0:81 ) 








D 


L 


A 


E72 


G 


0 


V 






(SEQ 


ID NO:82) 



FIG. 8 B 



I103D(s) 


5' 


-TG- 


-ACC- 


-AAT- 


-ATG- 


-GAC-GAG- 


-GAC- 


-GCC- 


■GG- 


-3' 


(SEQ 


ID N0:83) 


I103D(as) 


3' 


-AC- 


-TGG- 


-TTA- 


-TAC- 


-CTG-CTC- 


-CTG- 


-CGG- 


-CC- 


-5' 


(SEQ 


ID NO: 84) 








T 


N 


M 


D103 E 


D 


A 






(SEQ 


ID N0:85) 


T153N(s) 


5' 


-GG- 


-CAT- 


-ACC- 


-TCT- 


-AAC-GGC- 


-TGG- 


-GCT- 


-AC- 


-3' 


(SEQ 


ID N0:86) 


T153N(as) 


3' 


-CC- 


-GTA- 


-TGG- 


-AGA- 


-TTG-CCG- 


-ACC- 


-CGA- 


-TG- 


-5' 


(SEQ 


ID N0:87) 








H 


T 


S 


N153 G 


W 


A 






(SEQ 


ID N0:88) 



FIG. 8 C 



LHOF(s) 


5' 


-AC-CAG- 


-GAC- 


-AAA- 


-TTC-TCC- 


-AAA- 


-AAT-GG- 


-3' 


(SEQ 


ID N0:89) 


LUOF(as) 


3' 


-TG-GTC- 


-CTG- 


-TTT- 


-AAG-AGG- 


-TTT- 


-TTA-CC- 


-5' 


(SEQ 


ID N0:90) 






Q 


D 


K 


FHO S 


K 


N 




(SEQ 


10 N0:91) 


LUOK(s) 


5' 


-AC-CAG- 


-GAC- 


-AAA- 


-AAA-TCC- 


-AAA- 


-AAT-GG- 


-3' 


(SEQ 


ID N0:92) 


LHOK(as) 


3' 


-TG-GTC- 


-CTG- 


-TTT- 


-TTT-AGG- 


-TTT- 


-TTA-CC- 


-5' 


(SEQ 


10 N0:93) 






Q 


D 


K 


K140 S 


K 


N 




(SEQ 


ID N0:94) 


L140E(s) 


5' 


-AC-CAG- 


-GAC 


-AAA- 


-GAA-TCC- 


-AAA- 


-AAT-GG- 


-3* 


(SEQ 


ID N0:95) 


LUOE(as) 


3' 


-TG-GTC- 


-CTG- 


-TTT- 


-CTT-AGG- 


-TTT 


-TTA-CC- 


-5* 


(SEQ 


ID N0:96) 






Q 


D 


K 


E140 S 


K 


N 




(SEQ 


ID N0:97) 
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EB-AP : LALVATGNDTTTKPDLYYLKNSEIAINSLALLPPPPAVGSIAFLNDQAMYEQGRLLRNTER 
V GND TTKPDLYYLKN++AI+SLALLPPPP VGSIAFLN DQAMYE+GRLLRNTER 
EA-AP: LVPAGNDATTKPDLYYLKNAQAIDSLALLPPPPEVGSIAFLNDQAMYEKGRLLRNTER 

[72] 

EB-AP: GKLAAEDANLSSGGVANAFSGAFGSPITEKDAPALHKLLTNMIEDAGDLATRSAKDHYMR 
GKLAAEDANLS+GGVANAFS AFGSPITEKDAP LHKLLTNMIEDAGDLATRSAK+ YMR 
EA-AP: GKLAAEDANLSAGGVANAFSSAFGSPITEKDAPQLHKLLTNMIEDAGDLATRSAKEKYMR 

[70] 

EB-AP: IRPFAFYGVSTCNTTEQDKLSKNGSYPSGHTSIGWATALVLAEINPQRQNEILKRGYELG 
IRPFAFYGVSTCNTTEQDKLSKNGSYPSGHTSIGWATALVLAEINPQRQNEILKRGYELG 
EA-AP: IRPFAFYGVSTCNTTEQDKLSKNGSYPSGHTSIGWATALVLAEINPQRQNEILKRGYELG 

EB-AP: QSRVICGYHWQSDVDAARWGSAWATLHTNPAFQQQLQKAKAEFAQHQKK 

+SRVICGYHWQSDVDAAR+VGSAWATLHTNPAFQQQLQKAK EFA+ QK 
EA-AP: ESRVICGYHWQSDVDAARIVGSAWATLHTNPAFQQQLQKAKDEFAKTQK 
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FIG. 10 



ATOM IN GW A 7 3S.965 71.208 89.712 1.00 36.57 

ATOM 2 CA GLY A 7 37.459 71.295 89.574 1.00 31.92 

ATOM 3 C GLY A 7 38.160 69.982 89.872 1.00 29.76 

ATOM 4 O GLY A 7 39.301 69.858 89.492 1.00 31.81 

ATOM 5 N ASN A 8 37.485 68.990 90.532 1.00 26.40 

ATOM 6 CA ASN A 8 38.284 67.77S 90.697 1.00 26.63 

ATOM 7 C ASN A 8 38.466 67.018 89.396 1.00 29.21 

ATOM 8 O ASN A 8 37.736 67.238 88.431 1.00 30.52 

ATOM 9 CB ASN A 8 37.677 66.810 91.702 1.00 27.01 

ATOM 10 CG ASN A 8 37.725 67.396 93.104 1.00 32.45 

ATOM 11 OD1 ASN A 8 38.751 67.744 93.636 1.00 30.02 

ATOM 12 ND2 ASN A 8 36.545 67.536 93.707 1.00 31.60 

ATOM 13 N ASP A 9 39.455 66.154 89.463 1.00 29.14 

ATOM 14 CA ASP A 9 39.787 65.216 88.391 1.00 30.47 

ATOM 15 C ASP A 9 40.661 64.081 88.901 1.00 31.02 

ATOM 16 O ASP A 9 40.804 63.931 90.110 1.00 31.00 

ATOM 17 CB ASP A 9 40.394 6S.960 87.19S 1.00 30.92 

ATOM 18 CG ASP A 9 41.802 66.484 87.429 1.00 32.66 

ATOM 19 OD1 ASP A 9 42.307 66.333 88.532 1.00 35.03 

ATOM 20 OD2 ASP A 9 42.400 67.018 86.493 1.00 31.63 

ATOM 21 N THR A 10 41.272 63.298 87.998 1.00 28.72 

ATOM 22 CA THR A 10 42.188 62.228 88.430 1.00 28.53 

ATOM 23 C THR A 10 43.408 62.655 89.259 1.00 30.10 

ATOM 24 O THR A 10 43.946 61.944 90.095 1.00 29.06 

ATOM 25 CB THR A 10 42.692 61.405 87.235 1.00 26.05 

ATOM 26 OG1 THR A 10 43.272 60.172 87.655 1.00 27.75 

ATOM 27 CG2 THR A 10 43.670 62.174 86.313 1.00 23.76 

ATOM 28 N THR A 11 43.814 63.900 88.996 1.00 30.82 

ATOM 29 CA THR A 11 44.932 64.389 89.799 1.00 32.79 

ATOM 30 C THR A 11 44.605 64.736 91.267 1.00 36.32 

ATOM 31 O THR A 11 45.435 64.658 92.162 1.00 37.21 

ATOM 32 CB THR A 11 45.588 65.591 89.143 1.00 30.53 

ATOM 33 OG1 THR A 11 44.845 66.781 89.359 1.00 27.79 

ATOM 34 CG2 THR A 11 45.899 65.362 87.656 1.00 32.16 

ATOM 35 N THR A 12 43.317 65.076 91.495 1.00 34.81 

ATOM 36 CA THR A 12 42.910 65.213 92.900 1.00 32.91 

ATOM 37 C THR A 12 42.265 63;992 93.549 1.00 33.08 

ATOM 38 O THR A 12 42.350 63.742 94.736 1.00 32.49 

ATOM 39 CB THR A 12 41.963 66:395 93.077 1.00 30.92 

ATOM 40 OG1 THR A 12 40.719 66.162 92.409 1.00 32.04 

ATOM 41 CG2 THR A 12 42.S99 67.667 92.543 1.00 29.75 

ATOM 42 N LIS A 13 41.565 63.229 92.703 1.00 31.17 

ATOM 43 CA LYS A 13 40.791 62.064 93.174 1.00 30.27 

ATOM 44 C LYS A 13 40.904 60.812 92.287 1.00 31.40 

ATOM 45 O LYS A 13 39.981. 60.348 91.605 1.00 33.05 

ATOM 46 CB LYS A 13 39.294 62.395 93.331 1.00 29.09 

ATOM 47 CG LYS A 13 39.001 63.747 93.965 1.00 32.97 

ATOM 48 CD LYS A 13 37.536 64.076 94.166 1.00 37.86 

ATOM 49 CB LYS A 13 36.767 62.909 94.772 1.00 47.28 

ATOM 50 NZ LYS A 13 35.340 63.270 94.947 1.00 52.08 

ATOM SI N PRO A 14 42.138 60.283 92.279 1.00 33.01 

ATOM 52 CA PRO A 14 42.516 S9.249 91.290 1.00 32.06 

ATOM 53 C PRO A 14 41.823 57.907 91.452 1-00 30.98 

ATOM 54 O PRO A 14 41.961 56.989 90.668 1.00 32.57 
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<220> 

<221> CDS 

<222> (316). .(1062) 
<400> 3 

gaattccgga aaatttcatt cattttaatt gttaagaata tgctggcaaa aacaaaaccc 60 
aatgctttat attttcttat aatatctgtg tgttatcttt ttcaatacta tcggtcaggt 120 
cttatttatc cgttegttaa caaaagccat gctgtttctg tcaaattatc tgaaaatcat 180 
catcaaaaat acttacctgt cttccgtctg tttcgtcaca cttttttgaa agagttaaca 240 
tcaatttgca tctctccgcc ctacactggc agacaggttt ctgagtaata ctgttgtatc 300 
tgataaggag atgtc atg aag aag aat att ate gec ggt tgt ctg ttc tea 351 

Met Lys Lys Asn He He Ala Gly Cys Leu Phe Ser 
1 5 10 

ctg ttt tec ctt tec gcg ctg gec gcg ate ccg gcg ggc aac gat gec 399 
Leu Phe Ser Leu Ser Ala Leu Ala Ala He Pro Ala Gly Asn Asp Ala 

15 20 25 

acc acc aag ccg gat tta tat tat ctg aaa aat gaa cag get ate gac 447 
Thr Thr Lys Pro Asp Leu Tyr Tyr Leu Lys Asn Glu Gin Ala He Asp 

30 35 40 

age ctg aaa ctg tta ccg cca ccg ccg gaa gtc ggc agt att cag ttt 495 
Ser Leu Lys Leu Leu Pro Pro Pro Pro Glu Val Gly Ser He Gin Phe 
45 50 . 55 60 

tta aat gat cag gca atg tat gag aaa ggc cgt atg ctg cgc aat acc 543 
Leu Asn Asp Gin Ala Met Tyr Glu Lys Gly Arg Met Leu Arg Asn Thr 

65 70 75 

gag cgc gga aaa cag gca cag gca gat get gac ctg gec gca ggg ggt 591 
Glu Arg Gly Lys Gin Ala Gin Ala Asp Ala Asp Leu Ala Ala Gly Gly 

80 85 90 

gtg gca acc gca ttt tea ggg gca ttc ggc tat ccg ata acc gaa aaa 639 
Val Ala Thr Ala Phe Ser Gly Ala Phe Gly Tyr Pro He Thr Glu Lys 

95 100 105 

gac tct ccg gag ctg tat aaa ctg ctg acc aat atg att gag gat gec 687 
Asp Ser Pro Glu Leu Tyr Lys Leu Leu Thr Asn Met He Glu Asp Ala 

110 115 120 

ggt gat ctt gec acc cgc tec gec aaa gaa cat tac atg cgc ate egg 735 
Gly Asp Leu Ala Thr Arg Ser Ala Lys Glu His Tyr Met Arg He Arg 
125 130 135 140 

ccg ttt gcg ttt tac ggc aca gaa acc tgt aat acc aaa gat cag aaa 783 
Pro Phe Ala Phe Tyr Gly Thr Glu Thr Cys Asn Thr Lys Asp Gin Lys 

145 150 155 

aaa etc tec acc aac gga tct tac ccg tea ggt cat acg tct ate ggc 831 
Lys Leu Ser Thr Asn Gly Ser Tyr Pro Ser Gly His Thr Ser He Gly 
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210 




215 

Li X.XJ 
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225 






230 




235 
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cag aaa taaaagcagt 


1072 


Ala Lys 


Ala 


Lys 


Gin 


Glu Phe 


Ala Gin 


Lys Ser 


Gin Lys 









240 245 



gatatctggt cagggcagtg caatatctgc cctgaaatcc ctgtttattc ccacatccag 1132 

cggtcttccc gatcccagcc ttttgttttc atgcagctgt agaaatagcg gttgcggctg 1192 

tcttcattca catccatcac ataactttcc gttaccggtg tetgetcttt gtaggttttg 1252 

ctgttaccgc agtcatcgtc ttttttgcag cgtttctcca catcccgcat cacactgcgc 1312 

tgagcaactt catttttcac eggataaage tt 1344 

<210> 4 
<211> 249 
<212> PRT 

<213> Morganella morganii 
<400> 4 

Met Lys Lys Asn He He Ala 

1 5 
Ser Ala Leu Ala Ala He Pro 
20 

Asp Leu Tyr Tyr Leu Lys Asn 
35 

Leu Pro Pro Pro Pro Glu Val 
50 55 
Ala Met Tyr Glu Lys Gly Arg 

65 70 
Gin Ala Gin Ala Asp Ala Asp 

85 

Phe Ser Gly Ala Phe Gly Tyr 
100 

Leu Tyr Lys Leu Leu Thr Asn 



Gly Cys 

Ala Gly 
25 

Glu Gin 
40 

Gly Ser 

Met Leu 

Leu Ala 

Pro He 
105 
Met He 



Leu Phe Ser 
10 

Asn Asp Ala 

Ala He Asp 

He Gin Phe 
60 

Arg Asn Thr 
75 

Ala Gly Gly 
90 

Thr Glu Lys 
Glu Asp Ala 



Leu Phe 

Thr Thr 
30 

Ser Leu 
45 

Leu Asn 

Glu Arg 

Val Ala 

Asp Ser 
110 
Gly Asp 



Ser Leu 
15 

Lys Pro 

Lys Leu 

Asp Gin 

Gly Lys 
80 

Thr Ala 
95 
Pro Glu 

Leu Ala 
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i rp 


pl- 
ain 


5>er 
210 


Asp 


Val Asp 


Ala 


i i . 

Ala 
215 


Arg 


He 


Val 


Gly 


Ser 
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225 
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235 










240 
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Ala Gin 
245 


Lys 
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Lys 

















<210> 5 
<211> 991 
<212> DNA 

<213> Salmonella typhimurium 

<220> 
<221> CDS 

<222> (132).. (827) 
<400> 5 

cagtceggta tggacagacg ataatgecag gcgcagcgtc ctgctttttt acctgtatgt 60 
tgaataacca ttgcaataaa tcattatagg attacatctg tttattattg cctgatccgg 120 
agtgagtctt t atg aaa agt cgt tat tta gta ttt ttt eta cca ctg ate 170 
Met Lys Ser Arg Tyr Leu Val Phe Phe Leu Pro Leu He 
1 5 10 

gta get aaa tat aca tea gca gaa aca gtg caa ccc ttt cat tct cct 218 
Val Ala Lys Tyr Thr Ser Ala Glu Thr Val Gin Pro Phe His Ser Pro 

15 20 25 

gaa gaa tea gtg aac agt cag ttc tac tta cca cca ccg cca ggt aat 266 
Glu Glu Ser Val Asn Ser Gin Phe Tyr Leu Pro Pro Pro Pro Gly Asn 
30 35 40 45 

gat gat ccg get tac cgc tat gat aag gag get tat ttt aag ggc tat 314 
Asp Asp Pro Ala Tyr Arg Tyr Asp Lys Glu Ala Tyr Phe Lys Gly Tyr 

50 55 60 

gcg ata aag ggt tec ccg cga tgg aaa caa get get gag gat gca gat 362 
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Ala He Lys Gly Ser Pro Arg Trp Lys Gin Ala Ala Glu Asp Ala Asp 

65 70 75 

gta age gtg gaa aat ata gec aga ata ttc teg cca gta gtg ggt get 410 
Val Ser Val Glu Asn He Ala Arg He Phe Ser Pro Val Val Gly Ala 

80 85 90 

aaa att aac ccc aaa gat acg cca gaa ace tgg aat atg tta aag aat 458 
Lys He Asn Pro Lys Asp Thr Pro Glu Thr Trp Asn Met Leu Lys Asn 

95 100 105 

ctt ctg aca atg ggc ggc tac tac get act get teg gca aaa aaa tat 506 
Leu Leu Thr Met Gly Gly Tyr Tyr Ala Thr Ala Ser Ala Lys Lys Tyr 
HO 115 120 125 

tat atg cgt ace cgc ccc ttt gtc tta ttt aat cat tec acc tgc cgt 554 
Tyr Met Arg Thr Arg Pro Phe Val Leu Phe Asn His Ser Thr Cys Arg 

130 135 140 

cct gaa gat gag aat act ttg cga aaa aat ggc tct tac cct tec ggg 602 
Pro Glu Asp Glu Asn Thr Leu Arg Lys Asn Gly Ser Tyr Pro Ser Gly 

145 150 155 

cat act get tat ggt aca ctt ctg gca tta gta tta tec gag gec aga 650 
His Thr Ala Tyr Gly Thr Leu Leu Ala Leu Val Leu Ser Glu Ala Arg 

160 165 170 

ccg gaa cgc gcg cag gag etc gec aga cgc gga tgg gag ttc ggg caa 698 
Pro Glu Arg Ala Gin Glu Leu Ala Arg Arg Gly Trp Glu Phe Gly Gin 

175 180 185 

age aga gtg ata tgc ggt get cac tgg caa age gat gtt gat get ggc 746 
Ser Arg Val He Cys Gly Ala His trp Gin Ser Asp Val Asp Ala Gly 
190 195 200 205 

cgt tat gtg gga gca gta gag ttt gca aga ctg caa aca ate ccg get 794 
Arg Tyr Val Gly Ala Val Glu Phe Ala Arg Leu Gin Thr He Pro Ala 

210 215 220 

ttt cag aag tea ctg gca aaa tec gtg agg age tgaacgacaa aaataattta 847 
Phe Gin Lys Ser Leu Ala Lys Ser Val Arg Ser 

225 230 
ttgagtaaag aagatcaccc caaacttaat tactgaaggt gaaagtcttc ccgcaaactg 907 
gccacagcaa atgaaaggaa gtgcaactgc gtaggggegg ccgggcgtgg agaatgeett 967 
tggtttcccc gattegcatg aatt 991 

<210> 6 
<211> 232 
<212> PRT 

<213> Salmonella typhi murium 
<400> 6 

Met Lys Ser Arg Tyr Leu Val Phe Phe Leu Pro Leu lie Val Ala Lys 
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225 230 



<210> 7 
<211> 1335 
<212> DNA 

<213> Zymomonas mobilis 

<220> 
<221> CDS 

<222> (317).. (1108) 
<400> 7 

gtgccttata tcacgggggg atcagtctgc ggcaattggt ggcatggcac gcgctacggc 60 
acgccggaag gcttcatggt cgtcaaagtc gaaaagggta aagtcattcc gcattacgaa 120 
agctatggct tccacacgat agacccgcgc aacacataat tgtcttatta tagccacatg 180 
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atatttttat attacaattt taaactaaaa ttaagaatta aattcttgaa ataaaggttt 240 
ttttattaaa aggataggaa atgtcgtgaa atcggcattt tctatccata ttatataaca 300 
agggaagact gacgac atg ata aaa gtc ccg egg ttc ate tgt atg ate gcg 352 

Met He Lys Val Pro Arg Phe He Cys Met He Ala 
1 5 10 

ctt aca tec ggc gtt ctg gca age ggc ctt tct caa age gtt tea get 400 
Leu Thr Ser Gly Val Leu Ala Ser Gly Leu Ser Gin Ser Val Ser Ala 

15 20 25 

cat aca gaa aaa agt gaa ccc tec teg act tat cat ttc cac age gat 448 
His Thr Glu Lys Ser Glu Pro Ser Ser Thr Tyr His Phe His Ser Asp 

30 35 40 

ccc ctt ctt tac ctt gcg ccc cca ccc act tec ggc agt cca tta cag 496 
Pro Leu Leu Tyr Leu Ala Pro Pro Pro Thr Ser Gly Ser Pro Leu Gin 
45 50 55 60 

gcg cat gat gat caa ace ttt aac age acc aga caa tta aaa ggt age 544 
Ala His Asp Asp Gin Thr Phe Asn Ser Thr Arg Gin Leu Lys Gly Ser 

65 70 75 

acg cgc tgg gca ttg gca act caa gat gee gat ctt cat etc get tea 592 
Thr Arg Trp Ala Leu Ala Thr Gin Asp Ala Asp Leu His Leu Ala Ser 

80 85 90 

gtt etc aaa gac tat gee tgc gee gca gga atg aat etc gat att gcg 640 
Val Leu Lys Asp Tyr Ala Cys Ala Ala Gly Met Asn Leu Asp He Ala 

95 100 105 

caa tta ccg cat ctt gee aat ttg att aaa cgc gca ctt cgc acc gaa 688 
Gin Leu Pro His Leu Ala Asn Leu He Lys Arg Ala Leu Arg Thr Glu 

110 115 120 

tat gac gat att ggc aga gee aaa aat aac tgg aat cgc aaa cga cct 736 
Tyr Asp Asp He Gly Arg Ala Lys Asn Asn Trp Asn Arg Lys Arg Pro 
125 130 135 140 

ttt gtg gat acc gat caa ccc ate tgc acg gaa aaa gat cgc gaa ggt 784 
Phe Val Asp Thr Asp Gin Pro He Cys Thr Glu Lys Asp Arg Glu Gly 

145 150 155 

ctg gga aaa caa ggc tec tat cct tea ggt cat acg act ate ggt tgg 832 
Leu Gly Lys Gin Gly Ser Tyr Pro Ser Gly His Thr Thr He Gly Trp 

160 165 170 

age gtt gcg etc att ctg get gaa ttg ate ccc gat cat gcg gcg aat 880 
Ser Val Ala Leu He Leu Ala Glu Leu He Pro Asp His Ala Ala Asn 

175 180 185 

att ttg cag cgt ggc caa att ttt gga acc age egg att gtc tgc ggc 928 
He Leu Gin Arg Gly Gin He Phe Gly Thr Ser Arg He Val Cys Gly 

190 195 200 

gec cat tgg ttc age gat gtg cag gca ggc tat ate atg gca teg ggc 976 
Ala His Trp Phe Ser Asp Val Gin Ala Gly Tyr He Met Ala Ser Gly 
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205 210 215 220 

gaa att gca get tta cat ggg gat gec gat ttc cgc cga gat atg gaa 1024 

Glu He Ala Ala Leu His Gly Asp Ala Asp Phe Arg Arg Asp Met Glu 

225 230 235 

tta get egg aaa gaa tta gaa aag gca cgc aca tea gcg cac acg cca 1072 
Leu Ala Arg Lys Glu Leu Glu Lys Ala Arg Thr Ser Ala His Thr Pro 

240 245 250 

gac gat ctt eta tgc aag att gaa caa age get cgc taaattcaat 1118 
Asp Asp Leu Leu Cys Lys He Glu Gin Ser Ala Arg 

255 260 
caagtattat ttcaacaagg ggaaagattg cttgctgtaa tttttggata tcaaacaggc 1178 
gaaaaaatga aagagegcac gctctttcaa aggcaattcg atttagtccg gtggcattct 1238 
cacgccacaa accaaatcat aaataacege ctcttttccg ccagataact gcaaaattat 1298 
agaataccga cagctggaat ategtcaett ttcctag 1335 

<210> 8 
<211> 264 
<212> PRT 

<213> Zymomonas mobilis 
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Asp 


A 1 a 
Aid 


Asp 


rne Arg 


Arg 


Asp 


wet 


n i ii t ah 
uiu Leu 


A 1 o 

Aia 


Arg Lys 
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230 








235 






240 


Glu Leu 


Glu 


Lys 


Ala 
245 


Arg 


Thr Ser 


Ala 


His 
250 


Thr 


Pro Asp 


Asp 


Leu Leu 
255 


Cys Lys 


He 


Glu 
260 


Gin 


Ser 


Ala Arg 















<210> 9 

<211> 1650 

<212> DNA 

<213> Enterobacter aerogenes 

<220> 

<221> CDS 

<222> (344).. (1087) 
<220> 

<221> mat_peptide 

<222> (404).. (1087) 

<220> 

<221> sig_peptide 
<222> (344).. (403) 

<400> 9 

gtcgacaaac ttcgcctgct cgctatgcag aatggtttcc agcactttag gggaaatttt 60 
acaaccgcaa ccggctccgt ggctgtattg cgttaaacga atagcttget cgctcatgga 120 
catctcctgt cattgeaate ccgctatggt agcgcccaaa eggcaaggtg ataagtgega 180 
cagtccgaaa tcgcgagtgg ttgetcatta agcagacaaa tatgcgtttt tgcgataccg 240 
aacaattttt tcaatgtgat tttaactttt acttacagat gacaaaaatg tgactaaaaa 300 
caaaaccatt gttctggaca tataacaccg taaggaaatg tag atg aaa aag cgc 355 

Met Lys Lys Arg 

-20 

gtt etc gec etc tgc etc gec age ctg ttt tec gtt aac get ttc gcg 403 
Val Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val Asn Ala Phe Ala 
-15 -10 -5 -1 

ctg gtc cct gec ggc aat gat gca acc acc aaa ccg gat etc tat tat 451 



# 
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Leu Val Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro Asp Leu Tyr Tyr 

15 10 15 

ctg aaa aat gca cag gcc ate gat agt ctg gcg ctg ttg ccg ccg ccg 499 
Leu Lys Asn Ala Gin Ala He Asp Ser Leu Ala Leu Leu Pro Pro Pro 

20 25 30 

ccg gaa gtt ggc age ate gca ttt tta aac gat cag gcg atg tat gag 547 
Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin Ala Met Tyr Glu 

35 40 45 

aaa gga egg ctg ttg cgc aat acc gaa cgt ggc aag cag gcg cag gca 595 
Lys Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys Gin Ala Gin Ala 

50 55 60 

gat get gac ctg gcc gcc ggc gac gtc gcg aat gcc ttc tec age get 643 
Asp Ala Asp Leu Ala Ala Gly Asp Val Ala Asn Ala Phe Ser Ser Ala 
65 70 75 80 

ttt ggt teg ccc ate acc gaa aaa gac gcg ccg cag tta cat aag ctg 691 
Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Gin Leu His Lys Leu 

85 90 95 

ctg aca aat atg att gag gat gcc ggc gat ctg gcc acc cgc age gcg 739 
Leu Thr Asn Met He Glu Asp Ala Gly Asp Leu Ala Thr Arg Ser Ala 

100 105 110 

aaa gag aaa tat atg cgc att cgc ccg ttt gcg ttc tac ggc gtt tea 787 
Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe Tyr Gly Val Ser 

115 120 125 

acc tgt aac act aaa gac cag gac aag ctg teg aaa aac gga tct tac 835 
Thr Cys Asn Thr Lys Asp Gin Asp Lys Leu Ser Lys Asn Gly Ser Tyr 

130 135 140 

cct tec ggc cat acc tct acc ggt tgg gca acc gcg ctg gta ctg gcg 883 
Pro Ser Gly His Thr Ser Thr Gly Trp Ala Thr Ala Leu Val Leu Ala 
145 150 155 160 

gag ate aat ccg cag egg caa aac gaa att etc aaa cgc ggc tat gaa 931 
Glu He Asn Pro Gin Arg Gin Asn Glu He Leu Lys Arg Gly Tyr Glu 

165 170 175 

ttg ggc gaa age egg gtt ate tgc ggc tat cat tgg cag age gat gtc 979 
Leu Gly Glu Ser Arg Val He Cys Gly Tyr His Trp Gin Ser Asp Val 

180 185 190 

gat gcg gcg egg ata gtc ggc teg gcg gtg gtg gcg acc ctg cat acc 1027 
Asp Ala Ala Arg He Val Gly Ser Ala Val Val Ala Thr Leu His Thr 

195 200 205 

aac ccg gcc ttc caa cag cag ttg cag aaa gca aag gat gaa ttc gcc 1075 
Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys Asp Glu Phe Ala 

210 215 220 

aaa acg cag aag taaegtcate geegttgaac tcccggaggc ggegcttaac 1127 
Lys Thr Gin Lys 



J? 
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225 

gcgccttctc cgggctacta aatcgcacag cgctgtagcc ccggtaagcg ccagcgccac 1187 

cggggatttt gagatagcca gcaccagtag tttcagccag cgtgatgaat acattaacgg 1247 

caggccgcat gagtcgtaga tactgttatc ggtttgcaac ttttttaagg ttttttcccg 1307 

gaggcggcgc gctgcgcctt ctccgggcta ctaaatcgca cagcgctgta gccccggtaa 1367 

gcggcagcgc caccgggggt aacaagcgca gattcagaag cgcgtgacga acggcgcggt 1427 

atccgggcgc gtaaacatgg ttgatgcttt taactgcggc gtgccaaggt agaggaaacc 1487 

gacaattttg tcctgttcgc ggcagccaaa gccttcgcgg acaaccggac tctcggttaa 1547 

cgcaccgata cgccagatac cgttatagcc ctgcgccact gcggccattt gcatcgccat 1607 

caccgcacat cccgcggaca tctcctgttc ccacagcggt acc 1650 

<210> 10 
<211> 248 
<212> PRT 

<213> Enterobacter aerogenes 
<400> 10 



Met Lys 


Lys 


Arg 


val 


Leu 


A 1 n 

Ala 


Leu 


Lys 


Leu 


A 1 o 

Ala 


oer 


Leu 


pne 


aer 


val 


-20 








-15 










i n 
-1U 












Asn Ala 


Pne 


A 1 n 

Ala 


T All 

Leu 


val 


O n *v 

Pro 


Ala 

Ala 


pi „ 
uly 


Asn 


Asp 


A 1 a 

Ala 


inr 


TV, r. 

i nr 


Lys 


r TO 






-1 


1 








5 










10 






Asp Leu 


Tyr 


Tyr 


Leu 


Lys 


Asn 


Ala 


Gin 


Ala 


He 


Asp 


Ser 


Leu 


Ala 


Leu 




15 










20 










25 








Leu Pro 


Pro 


Pro 


Pro 


Glu 


Val 


Gly 


Ser 


He 


Ala 


Phe 


Leu 


Asn 


Asp 


Gin 


30 










35 










40 










Ala Met 


Tyr 


Glu 


Lys 


Gly 


Arg 


Leu 


Leu 


Arg 


Asn 


Thr 


Glu 


Arg 


Gly 


Lys 


45 








50 










55 










60 


Gin Ala 


Gin 


Ala 


Asp 


Ala 


Asp 


Leu 


Ala 


Ala 


Gly 


Asp 


Val 


Ala 


Asn 


Ala 








65 










70 










75 




Phe Ser 


Ser 


Ala 


Phe 


Gly 


Ser 


Pro 


He 


Thr 


Glu 


Lys 


Asp 


Ala 


Pro 


Gin 






80 










85 










90 






Leu His 


Lys 


Leu 


Leu 


Thr 


Asn 


Met 


lie 


Glu 


Asp 


Ala 


Gly 


Asp 


Leu 


Ala 




95 










100 










105 








Thr Arg 


Ser 


Ala 


Lys 


Glu 


Lys 


Tyr 


Met 


Arg 


He 


Arg 


Pro 


Phe 


Ala 


Phe 


110 










115 










120 










Tyr Gly 


Val 


Ser 


Thr 


Cys 


Asn 


Thr 


Lys 


Asp 


Gin 


Asp 


Lys 


Leu 


Ser 


Lys 


125 








130 










135 










140 


Asn Gly 


Ser 


Tyr 


Pro 


Ser 


Gly 


His 


Thr 


Ser 


Thr 


Gly 


Trp 


Ala 


Thr 


Ala 








145 










150 










155 




Leu Val 


Leu 


Ala 


Glu 


He 


Asn 


Pro 


Gin 


Arg 


Gin 


Asn 


Glu 


He 


Leu 


Lys 






160 










165 










170 






Arg Gly 


Tyr 


Glu 


Leu 


Gly 


Glu 


Ser 


Arg 


Val 


He 


Cys 


Gly 


Tyr 


His 


Trp 



175 180 185 
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Gin Ser Asp Val Asp Ala Ala Arg He Val Gly Ser Ala Val Val Ala 

190 195 200 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 
205 210 215 220 

Asp Glu Phe Ala Lys Thr Gin Lys 
225 

<210> 11 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

caaacctgag ctttggcgat gtggc 25 

<210> 12 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer 
<400> 12 

gtttggactc gaaaccgcta caccg 25 

<210> 13 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 13 

Asn Leu Ser Phe Gly Asp Val 
1 5 



<210> 14 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer 
<400> 14 

caaacctgag ctacggcgat gtggc 25 

<210> 15 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer 
<400> 15 

gtttggactc gatgccgcta caccg 25 

<210> 16 
<2U> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 16 

Asn Leu Ser Tyr Gly Asp Val 
1 5 

<210> 17 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer 



<400> 17 
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caaacctgag ctggggcgat gtggc 



25 



<210> 18 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 18 

gtttggactc gaccccgcta caccg 25 

<210> 19 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 19 

Asn Leu Ser Trp Gly Asp Val 
15 

<210> 20 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 20 

caaacctgag cgacggcgat gtggc 



25 



<210> 21 
<211> 25 
<212> DNA 



<213> Artificial Sequence 



<220> 



m 



3» 



*** 



WO 01/18184 




PCT/JP00/05973 



17/44 

<223> Description of Artificial Sequence: primer 
<400> 21 

gtttggactc gctgccgcta caccg 25 

<210> 22 

<211> 7 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 22 

Asn Leu Ser Asp Gly Asp Val 
1 5 

<210> 23 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 23 

caaacctgag cgttggcgat gtggc 25 

<210> 24 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 24 

gtttggactc gcaaccgcta caccg 



<210> 25 
<211> 7 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 25 

Asn Leu Ser Val Gly Asp Val 
1 5 

<210> 26 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 26 

caaacctgag cgaaggcgat gtggc 25 

<210> 27 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.-primer 
<400> 27 

gtttggactc gcttccgcta caccg 25 

<210> 28 
<2U> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 



<400> 28 

Asn Leu Ser Glu Gly Asp Val 



PCT/JP00/05973 
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1 5 

<210> 29 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 29 

caaacctgag catgggcgat gtggc 25 

<210> 30 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 30 

gtttggactc gtacccgcta caccg 25 

<210> 31 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 31 

Asn Leu Ser Met Gly Asp Val 
1 5 

<210> 32 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 
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<223> Description of Artificial Sequence: primer 



<400> 32 

caaacctgag caccggcgat gtggc 



25 



<210> 33 

<2U> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 

<400> 33 

gtttggactc gtggccgcta caccg 25 

<210> 34 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 34 

Asn Leu Ser Thr Gly Asp Val 
1 5 

<210> 35 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 



<400> 35 

caaacctgag cctgggcgat gtggc 



25 



<210> 36 
<211> 25 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer 
<400> 36 

gtttggactc ggacccgcta caccg 25 

<210> 37 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 37 

Asn Leu Ser Leu Gly Asp Val 
1 5 

<210> 38 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 38 

caaacctgag ccgtggcgat gtggc 25 

<210> 39 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 39 

gtttggactc ggcaccgcta caccg 



25 
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<210> 40 

< 2 1 1 > 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 40 

Asn Leu Ser Arg Gly Asp Val 
1 5 

<210> 41 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 41 

caaacctgag ccagggcgat gtggc 25 

<210> 42 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 

<400> 42 

gtttggactc ggtcccgcta caccg 25 

<210> 43 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 
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<400> 43 

Asn Leu Ser 61n Gly Asp Val 
1 5 

<210> 44 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 44 

caaacctgag caaaggcgat gtggc 

<210> 45 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer 
<400> 45 

gtttggactc gtttccgcta caccg 

<210> 46 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 46 

Asn Leu Ser Lys Gly Asp Val 
1 5 

<210> 47 
<211> 25 
<212> DNA 



£30 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 47 

caaacctgag cccgggcgat gtggc 25 

<210> 48 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 48 

gtttggactc gggcccgcta caccg 25 

<210> 49 
<2U> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 49 

Asn Leu Ser Pro Gly Asp Val 
1 5 

<210> 50 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.-primer 



<400> 50 

caaacctgag cgcgggcgat gtggc 



25 
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<210> 51 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 51 

gtttggactc gcgcccgcta caccg 25 

<210> 52 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 52 

Asn Leu Ser Ala Gly Asp Val 
1 5 

<210> 53 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 53 

caaacctgag caacggcgat gtggc 25 

<210> 54 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 



m + 
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<400> 54 

gtttggactc gttgccgcta caccg 25 

<210> 55 
<2U> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 55 

Asn Leu Ser Asn Gly Asp Val 
1 5 

<210> 56 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer 
<400> 56 

caaacctgag cggtggcgat gtggc 25 

<210> 57 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencecprimer 
<400> 57 

gtttggactc gccaccgcta caccg 25 

<210> 58 
<211> 7 
<212> PRT 

<213> Artificial Sequence 



4Kb) 
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<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 58 

Asn Leu Ser Gly Gly Asp Val 
1 5 

<210> 59 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer 
<400> 59 

caaacctgag ccacggcgat gtggc 

<210> 60 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 60 

gtttggactc ggtgccgcta caccg 

<210> 61 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 



<400> 61 

Asn Leu Ser His Gly Asp Val 
1 5 
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<210> 62 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 62 

cgaaaccgga ttggtactac ctcaa 25 

<210> 63 
<2U> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 63 

gctttggcct aaccatgatg gagtt 25 

<210> 64 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 64 

Lys Pro Asp Trp Tyr Tyr Leu 
1 5 

<210> 65 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
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<400> 65 

atgcaaacct gtggagtggc gatgt 



25 



<210> 66 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 66 

tacgtttgga cacctcaccg ctaca 25 

<210> 67 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 67 

Ala Asn Leu Trp Ser Gly Asp 
1 5 

<210> 68 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 68 

acctgagcag ttgggatgtg gcgaa 



25 



<210> 69 
<2U> 25 
<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 



<400> 69 

tggactcgtc aaccctacac cgctt 



25 



<210> 70 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 70 

Leu Ser Ser Trp Asp Val Ala 
1 5 

<210> 71 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 71 

ccaatatgat ttttgacgcc gggga 25 

<210> 72 
<2U> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 72 

ggttatacta aaaactgcgg cccct 



25 



<210> 73 
<211> 7 



& 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 73 

Asn Met He Phe Asp Ala Gly 
1 5 

<210> 74 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 74 

ccaatatgat ttgggacgcc gggga 25 

<210> 75 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer 
<400> 75 

ggttatacta aaccctgcgg cccct 25 

<210> 76 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 



<400> 76 



m 
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Asn Met He Trp Asp Ala Gly 
1 5 

<210> 77 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer 
<400> 77 

cagacctggc ctttggcgat gtggc 25 

<210> 78 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 78 

gtctggaccg gaaaccgcta caccg 25 

<210> 79 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 79 

Asp Leu Ala Phe Gly Asp Val 
15 

<210> 80 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 



<400> 80 

cagacctggc cgaaggcgat gtggc 



25 



<210> 81 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 81 

gtctggaccg gcttccgcta caccg 25 

<210> 82 

<211> 7 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 82 

Asp Leu Ala Glu Gly Asp Val 
1 5 

<210> 83 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 



<400> 83 

tgaccaatat ggacgaggac gccgg 



25 



<210> 84 
<211> 25 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 84 

actggttata cctgctcctg cggcc 25 

<210> 85 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 85 

Thr Asn Met Asp Glu Asp Ala 
1 5 

<210> 86 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 86 

ggcatacctc taacggctgg gctac 25 

<210> 87 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 



<400> 87 

ccgtatggag attgccgacc cgatg 



25 
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<210> 88 

<2U> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 88 

His Thr Ser Asn Gly Trp Ala 
1 5 

<210> 89 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer 
<400> 89 

accaggacaa attctccaaa aatgg 25 

<210> 90 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 90 

tggtcctgtt taagaggttt ttacc 25 

<210> 91 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
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acid sequence around mutation 
<400> 91 

Gin Asp Lys Phe Ser Lys Asn 
1 5 

<210> 92 
<2U> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 92 

accaggacaa aaaatccaaa aatgg 25 

<210> 93 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 93 

tggtcctgtt ttttaggttt ttacc 25 

<210> 94 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 94 

Gin Asp Lys Lys Ser Lys Asn 
1 5 



<210> 95 
<211> 25 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence iprimer 
<400> 95 

accaggacaa agaatccaaa aatgg 25 

<210> 96 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 96 

tggtcctgtt tcttaggttt ttacc 25 

<210> 97 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<400> 97 

Gin Asp Lys Glu Ser Lys Asn 
1 5 

<210> 98 
<211> 5 
<212> PRT 

<213> Enterobacter aerogenes 
<400> 98 

Leu Val Pro Ala Gly 

5 



<210> 99 
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<2U> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 99 

cttacagatg actataatgt gactaaaaac 30 

<210> 100 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 100 

gtttttagtc acattatag tcatctgtaag 30 

<210> 101 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 101 

tctaccggtt gggcatccgc gctggtactg gcg 33 

<210> 102 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 102 

cgccagtacc agcgcggatg cccaaccggt aga 



33 
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MUT300 
<210> 103 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 103 

tccggccata cctcttccgg ttgggcatcc gcg 

<210> 104 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 104 

cgcggatgcc caaccggaag aggtatggcc gga 

<210> 105 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 105 

gatgctgacc tggccgttgg cgacgtcgcg aat 

<210> 106 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 



<400> 106 
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attcgcgacg tcgccaacgg ccaggtcagc ate 

<210> 107 
<211> 33 
<212> DNA 

<213> Artificial' Sequence 
<220> 

<223> Description of Artificial Sequence :primer 
<400> 107 

ctgacaaata tgattctgga tgeeggegat ctg 

<210> 108 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 108 

cagatcgccg gcatccagaa tcatatttgt cag 

<210> 109 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 109 

gatgetgace tggccatgg gcgacgtcgcg aat 

<210> 110 
<2U> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 



CO 



E 
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<400> 110 

attcgcgacg tcgcccatg gccaggtcagc ate 33 

<210> 111 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 111 

ctgacaaata tgattcagg atgeeggegat ctg 33 

<210> 112 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 112 

cagatcgccg gcatcctga atcatatttgt cag 33 

<210> 113 
<2U> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 113 

tccggccata cctctgctgg ttgggcatcc gcg 32 

<210> 114 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 114 

cgcggatgcc caaccagcag aggtatggcc gga 

<210> 115 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 115 

tccggccata cctctggcgg ttgggcatcc gcg 

<210> 116 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 116 

cgcggatgcc caaccgccag aggtatggcc gga 

<210> 117 
<2U> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 117 

gatgctgacc tggccgaagg cgacgtcgcg aat 

<210> 118 
<2U> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence rprimer 
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<400> 118 

attcgcgacg tcgccttcgg ccaggtcagc ate 33 

<210> 119 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer 
<400> 119 

gatgetgace tggecaaagg cgacgtcgcg aat 33 

<210> 120 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 120 

attcgcgacg tegectttgg ccaggtcagc ate 33 

<210> 121 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: common motif 
among acidic phosphatase family 

<220> 

<221> UNSURE 

<222> (2,3,4,5,6,7) 

<223> X=optional amino acid 



<400> 121 

Lys Xaa Xaa Xaa Xaa Xaa Xaa Arg Pro 
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1 5 

<210> 122 
<2U> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: common motif 
among acidic phosphatase family 

<400> 122 
Pro Ser Gly His 
1 

<210> 123 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: common motif 
among acidic phosphatase family 

<220> 

<221> UNSURE 

<222> (3,4,5,6,7,9,10,11) 
<223> X=optional amino acid 

<400> 123 

Ser Arg Xaa Xaa Xaa Xaa Xaa His Xaa Xaa Xaa Asp 
1 5 10 
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